m extensive studies are c 


make it possible to replace 
worn, bushings or install new 
ones. when parts cannot be | 

obtained readily. For prac- 


. GENERATION, TRANSMISSION AND APPLICATION OF ALL THE POWER SERVICES ; 
‘= 

—  Metal-spraying methods | 


Reversing 
Motor 


One conduit 


connects Drive 
Unit to Panel 


This DRIVE UNIT Idea... 


CAN YOUR BOILER PLANT PROFIT BY IT? 


Many of the advantages which 
power-plant engineers find in L&N 
Combustion Controls are due to the 
Klectric Drive Units which move the 
dampers and other controlled ele- 
ments. ‘The simplicity and depend- 
ability of the units make them fit well 
into the needs of any power plant. 


Fuel Engineers and Boiler Oper- 
ators like L&N Electric Drive Units 
because! 


1. They move dampers, ete., smooth- 
ly and accurately. Unbalanced ele- 
ments can’t back-drive Units; each 
remains locked in’ place, until the 
Controller calls for another adjust- 
ment. 


> 
2. Remote 


manual control is  ae- 
complished by simple push-button. sta- 
tions at the Panel. “Transfer to and 
from Automatic Control is by a single 
Selector Switch, for all) Units. 


3. Continuity of Drive Unit opera- 


Ad. NU92(1) 


A Slogen For Every American 


tion depends only on the station’s 
electric supply. 


4+. Units always receive full power; 
electric wiring is not subject to plug- 
ving or treezing. 


5. Units can always be moved 
through handwheels. Reduction gears 
make this easy and also prevent un- 
balanced elements from snatching the 
wheel from the operator. 


Design & Construction Engineers 
like the fact that Drive Units use 
only electric power. prefabri- 
cated mounting stands. Units need 
only concrete or steel bases, 


Maintenance Engineers tind the 
attention required consists mainly of 
oceasional cleaning and oiling. 


We make Combustion Control to 
meet any plant’s need, and will send 
appropriate catalog if you'll briefly 
outline your layout. Or an engineer 
will be glad to call on request. 


TELEMETERS 


LEEDS & NORTHRUP COMPANY, 4910 STENTON AVE., PHILA, PA 


LEEDS & NORTHRUP. 


MEASURING INSTRUMENTS AUTOMATIC CONTROLS 


Handwheel opera- 
ting through gears 
gives one-man 
manual control even 
on heavy dampers or 
vanes 


Reduction train can’t be back- 
driven; locks itself, eliminating 
lock and release devices 


Adjustable Limit Switches stop elements 
at desired points and/or interlock them 
with other elements 


On rheostats, drive unit connects to rheo 
stat shaft by flexible coupling—rack and 
pinion eliminated. Drive units fit any plant 
layout. 


HEAT-TREATING FURNACE 
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Announcing 


Conveyor 


The LINK-BELT 


| Af Innovation in Modern 


OUST TIGHT 


| 
Coal Handling 


| 

| 

| Indicative of the new (but tried and proved) products 
Link-Belt Engineers have created to meet the future 
| requirements of industry, is this new type of conveyor. 
| 


opera. 
fmm: This unit has a number of features that reduce costs and 
. even | , improve coal handling in the power plant. 
FS OF 
| am Requiring only from one to two ft. of vertical clearance, the 
beck: f~ SIDEKAR-KARRIER SIDEKAR-KARRIER can be introduced in boiler plants 
nating A | previously equipped with overhead bunker and stoker 
N | — a - spouts, if the installation of individual weigh scales for 
ments } SPOUT ia tl the boilers is desired. (See Fig. 1.) 
N | C stoner Other advantages include: 1) Uniform feed within a hori- 
7 zontal path of travel, 2) Automatic discharge to several 
f 4 points, 3) Surplus material is recirculated in buckets until 
a new discharge point is found, 4) There is virtually no 
Fig. 1. Coal bunker equipped with dust-tight degradation in the conveyor, 5) There is no segregation 


Sidekar-Karrier, with a similar unit feeding to 


Miemetie castes. in the conveyor, 6) Very little headroom is required, 


7) Buckets and spouts are self-cleaning, 8) Less abrasion 
means longer ‘life, 9) Low horsepower requirements, 10) 
Enclosed, no dust leakage. It is adapted to a wide range 
of capacities and conveyor lengths. 


LINK-BELT COMPANY 


Chicago 9, Indianapolis 6, Philadelphia 40, Atlanta, Dallas 1, 
Minneapolis 5, San Francisco 24, Los Angeles 33, Seattle 4, 
* Toronto 8. Offices in Principal Cities. 9956 


Send for copy of folder No. 2068 which gives 
complete engineering details and application data. 


INK-BEL 


Above — Shows 
idler-sprocket end 
of SIDEKAR- 
KARRIER instal- 
lation handling 
coal. 


A ‘2 Boiler Room 
4 
a 
| 
(+) 
COAL BUNKER 
| 
| | 
1948 
North % 
936, 
iptions 
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Six B&W 550,000 Ib. per hour 
Radiant Boilers of this design are perform- 
ing notably at Burlington and Marion Generating 
Stations of Public Service Electric and Gas Company. 


In New Jersey's critical war-plant areas, with 
their enormously increased load demands, power 
has never been "too little or too late." i the 
Electric Department of Public Service Electric 
and Gas Company belongs much credit for this 
distinguished war-time record. Its keen foresight 
and sound engineering in providing power-plant 
facilities capable of supplying war-urgent de- Public Service engineers knew—as do so many 
mands far send expectations are well illus- | other power engineers—that with the selection 
trated by the performance of the Burlington and of B&W steam-generating equipment, all the 
Marion Generating Stations. advantages are realized from over 60 years’ 


In these two stations six Babcock & Wilcox A pe experience in designing, fabricating, 

Radiant boilers serve three 125,000-kw turbines, 

the first two boilers having been in service over we = aay oe of highly satisfactory 
* 4/2 years. Operating at their maximum guar- — 

anteed continuous rating most of the time, the Thinking and planning for tomorrow foday is a 

load factor for the six boilers has averaged 81.6 job that B&W engineers are ready to tackle— 

per cent, and the availability factor 91.4 per —_in partnership with your engineers—at any time. 


cent, for a total of twenty boiler years. 


These boilers have never suffered a decrease 
in —— caused by slag troubles, even though 
they have burned low ash-fusion coals from three 
states and many different mines—coals entirely 
different from the normal supply. . 
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Burlington Generating Station where four B&W 
Rodiant Boilers are supplying over 2,000,000 
pounds of steam per hour. 


ChE WILCOX Co, 
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US. submarines listed have achieved distinction either 
through the bestowal of the Presi 
val honors to their personnel while engage <} 
the success ofthese operation attests not only the courage 
otion to duty on the part of officers and crew, 
hers not represented), are served by 
ELLIOTT ELEC 
TRICAL PROPELLING | 
MAC RY—G AT 
MACHINERY—GENERATORS, MOTORS 
RS” 


Porpoise Navy One Silver Stic. D-.U.B. 

Plunger ....... Navy Cross. .. Three Silver Stars. .. Three Gold Stara" 
Navy Cross. ..Three Silver Stars. ..One Gold Star 
Snapper ...... .. Navy Cross. ..One Silver Star 

i Navy Cross. ..Legion of Merit. ..Army D.U.B. 
Navy Cross... Two Silver Stars. . . Two Gold Stars 
.S.S. Flying Fish Navy Cross. ..Three Silver Stars. .. Two Gold Stars 4 
Finback .................Navy Cross. ..One Silver Star... Two Gold Stars... 
: One Bronze Star 
Haddock ......... Navy Cross... Presidential Unit Citation... Two Silver 
Stars...Four Gold Stars. ..One 
Star 
. .Navy Cross... Two Silver Stars. ..One Gold Star 
Navy Cross. ..Legion of Merit 
Navy Cross. ..Three Silver Stars. . . Two Gold 
....Navy Cross. ..One Silver Star 
uss. Grayling Navy Cross. . .One Silver Star 
Grenadier ....... Navy Cross. . .One Silver Star. ..One Gold Star 
AUSS. Navy Cross. . . Presidential Unit Citation 
Seahorse ........ Navy Cross. . . Presidential Unit Citation 
Navy Cross. . . Presidential Unit Citation 
Navy Cross. . .One Silver Star ae 
Aspro .......... Navy Cross. ..Legion of Merit. ..One Silver Star. 
One Bronze Star 
Batfish .......... Navy Cross. .. Three Silver Stars 
Archerfish............... Navy Cross. . .One Silver Star 
Burfish ............ Legion of Merit 
Sandlance....... . .Navy Cross. . . Presidential Unit Citation. . .One 
Star...One Bronze Star 
em, Picuda......... Navy Cross. . .One Silver Star. . .One Gold Star 
Pampanito....... 
Parche............ Navy Cross. Silver Star... . Congressional Medal’ 

of Honor Award 
Navy Cross. . . Two Gold Stars 
Pintado,.................Navy Cross... 

WSS. Plaice ........,.........Navy Cross. . . Two Silver Stars 
Sterlet ..................Navy Cross. . .One Silver Star 
WSS. Queenfish ...............Navy Cross. . 

Navy Cross. . ‘One Gold Star’ 
. -One Bronze Star 
USS. Bronze Star 


*Reported missing and presumed lost. 
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Diamond “Air Puff’ Soot Blower having element permanently installed inside 
Diamond Program panel controls both fixed the setting. Compressed air for cleaning is discharged from nozzles in a series 
and retracting blowers (on boiler, super- of short puffs with substantial pauses between which permits use of a much 


ter, i and air heater). Any smaller compressor. Air operation automatically rotates element to new posi- 
desired number of groups can be had when tion during each puff. Designed with large valve and large air passages to 
system is designed, but panel shows three minimize pressure drop. 
groups. Entire soot blowing system is op- 
erated automatically in proper sequence and 
ot correct speed by simply pushing “start” 
button. Any group can be operated inde- 
pendently by simply throwing a switch on 

control panel. 


Diamond Model IF Retracting Soot Blower (at right) 
uses compressed air as the cleaning medium and is 
electrically operated. 


Diamond “Telescopic” Soot Blower uses compressed air (or steam) as the cleaning medium and is elec- 
trically operated as shown; air operation also available. 
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BETTER BOILER CLEANING 


DIAMOND SPECIALTY LTD. + Windsor, Ontario 
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STOKER STREAMLINING 
MEANS 10 YOU 


The days when boiler rooms were noisy 
“black holes” are past, thanks largely to prog- 
ress in fuel firing equipment like the & 
Perfect Spread Stoker. This modern, cc:n- 
pletely automatic stoker is not only stream- 
lined in appearance, but “streamlined” in 
principle, design and operation. 

Its compact, fully-protected mechanism runs 
quietly and steadily, without clogging. It eco- 
nomically burns all kinds and grades of solid 
fuel, including by-products and refuse ... with 
consistently thorough combustion at a low op- 
erating Cost. 

In plants using steam for power, heating or 
processing, the A Perfect Spread Stoker assures 
important yearly savings. Be sure to get the facts 
that may favorably affect your whole future opera- 
tion. Write for this new Bulletin, today! 


If Your Steam Requirements Call for 175 
H. P. up to 200,000 lbs. per hour— 


YOU NEED THIS BULLETIN JS 


Write us. 2400 Aramingo Ave., Philadelphia 25, Pa. 


; 


AMERICA N :NGINEERIN: 
Su ‘COCHRANE CORPORATION, Philadelphia, FARADAY COR 
PHILADELPHIA 25, PENNSYLVANIA 


a 
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| EAMLINED—UNDER COVER—QUIET! 
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MAY ALTER YOUR 
POWER OUTLOOK! 


The few minutes it will take you to examine the 
new booklet describing the Improved Z Taylor 
Stoker may mean much to you and your company. 
In it you'll see new features that add years of 
progress to the design, operation and perform- 
ance of this time-tested stoker. 


You'll see how simplified unit construction re- 
duces installation costs; how the unique contin- 
uous ash discharge is automatically timed; how 
slag formation is minimized; how “‘finger-tip” 
ash discharge becomes a reality; how precision 
feed and better air flow maintain uniformly thor- 
ough combustion; how fewer moving, longer 
wearing parts contribute to lowered steam costs. 


You'll see why these improvements in the 
Taylor Stoker logically provide even greater effi- 
ciencies and economies than previously. Before 
you decide on any equipment take time to send for 
and study this booklet. It will be time well spent. 


IF YOUR Steam Requirements Call for 
20,000 to 500,000 lbs. per hour— 


\ YOU NEED THIS BOOKLET 
Wri 


ite us. 2400 Aramingo Ave., Philadelphia 25, Pa. 


ANOTHER IMPROVED FEATURE OF [i 
vide ash movement ALL-THE-V ‘AY THE 
Preducts: Ab-Perfect Spread Stoker, Le-fied Hoists, Marine De: 
i945 POWER July, 1948 
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DOE 
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nity of service: 
1. Continuity of 
‘an ratio. 
2. Evaporation 
ation. 
3. Safety of oper 
in capacl t ye 
| 4, Peak steaming ower 
of available manp 
ava 
5. Utilization © 
This Bailey Boiler Control Panel continuously maintains Optimum Performance in a central heating plant. 
METER 
12 


y, 1945 


* Optimum performance may be 
secured on all these counts by applying 
engineered instrumentation in the form 


of Bailey Boiler Meters and Control. 


Bailey Boiler Meters and Control are 
specified and applied to the individual 
requirements of each plant. Bailey 
engineering service starts with the 
selection of equipment and continues 
through the design, construction, cali- 
bration, installation, and final adjust- 


ment on the job. 


Engineering work in the user's plant is 
done by Bailey Field Engineers, who 
have been thoroughly trained in com- 
bustion and automatic control practice. 
These engineers are stationed in over 
thirty industrial areas throughout the 
United States and Canada for the pur- 
pose of rendering prompt “on the spot” 
engineering service without undue 


traveling expense. 


The Bailey Engineer in your community 


has a background of combustion engi- 
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functions to maintain daily boiler performance at the 

same high standards obtained during boiler tests. 
neering “know-how” which has been 
accumulated through years of service. 
He has at his command the results of 
thousands of tests on boiler installations 
covering a wide range of fuels, fur- 
naces, and fuel burning equipment. He 
has more to offer than meters and con- 
trollers. He is primarily interested in 
helping you to secure optimum operat- 
ing conditions in your plant. “ie 
BAILEY METER COMPANY 


1036 IVANHOE ROAD, CLEVELAND 10, OHIO 
Bailey Meter Company Limited, Montreal, Canada 
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HERE IS THE S.A.I.D. PRINC 
Unique Sturtevant “re- 
verse flow”arrangement 
of inlet boxes and vanes 
utilizes the weight of fly- 
ing ash particles to sep- 
arate them from the five 
gas. A portion of the 
gos carrying the con- 
centrated ash is carried 
to an auxiliary collector 
for disposal—clean gas 
being returned to the system. 


IPL 


HERE ARE S.A.1.D. ADVANTAGES HERE ARE TYPICAL USERS 


| Fan wear and maintenance minimized because fly ash sep- American Steel Foundry E. Chicago, Ind. 
@ aration occurs ahead of the fan wheel. Appalachian Electric Power Co. Glen Lyn Statiot 
2 Space economy often allows installation where no provision Bigelow Sanford Carpet Co. Amsterdam, N.! 
@ was made for collectors. Bigler Chemical Corp. Philade!phio, Pe 
Additional horsepower is generally less than required for Defense Plant Corporation Chester, W- ~ 

3. independent collectors. Diamond Magnesium Co. Plainville, Ohio 
Fitchburg Gas & Electric Light Co. Fitchburg, Mas 
4. Indiana & Michigan Electric Co. Twin Branch Sto 
Virginia Electric Light & Power Co. Chesterfield Ste. 
5. Taunton Municipal Lighting Plant Taunton, Mass 


Weight savings over independent collectors eliminate the 
need for increased structural support. 


Cost of apparatus, installation, insulation and ductwork is 
held to a minimum. 
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Swrtevont $.A.1.D. System at Appalachian Power Co., 
Cabin Creek, W. Va., showing Induced Draft Fan at 
et, and collector and auxiliary fan at right. 


Two $.A.1.D. Fans installed at Twin Branch plant of the 
indiana and Michigan Electric Company. 


HERE 1S HOW S.A.1.D. LOOKS INSTALLED 


the beam. 


Sturtevant tackled the fly ash problem in the right way— 
separating fly ash from the flue gas before it hits the fan 
Wheel. 


RESULT—The S$.A.I.D. system that minimizes your flue 
dust problem—safeguarding and greatly extending the lite 
of induced draft wheels. Savings in expense due to main- 
tenance, repairs, replacement and fan outages are realized 
~often far in excess of the initial cost within the first year. 
Scores of the operators of the country’s foremost power 
plant operators are obtaining these savings. Why not talk 
it over with one of our Power Apparatus specialists? 


B. F. STURTEVANT COMPANY 


Hyde Park Boston 36, Mass. 
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New Bedford Gas and Electric Co., New Bedford, 
Mass., showing $.A.1.D. Equipment. Auxiliary fan 
and collector in the center are partly hidden by 


Close up of secondary fan and collector at 
Taunton Municipal Lighting Plant, Taunton, Mass. 
Forced Draft Fan is at right and Induced Draft 
Fan is on floor above. 
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Because, for almost a century, ‘Powell Engineering has been 
anticipating the flow control requirements of products, and 
processes still in the laboratory stage, Powell was ready to 
meet—and has met-—~every new demand imposed by war. To- 
day we can justifiably say “there’s a Powell bs for eycly 
known requirement of 


But “tomorrow isanother 
day” and it will bringnew ~ 
problems in flow control. 
“Powell, as always, will be 
ready to solve them. 


Fig. 3031 W. E.—Class 300- 
pound Cast Steel Globe 
Valve. Welding ends, out- 
side screw rising stem, 
bolted flanged yoke, re- 
newable plug disc and seat 
Fig. 9003 W. E.—Class 900-pound Cast Steel ring. 
Gate Valve. Welding ends, outside screw 

rising stem, bolted flanged yoke, renewable 

seat rings and. taper wedge solid disc. 


The Wm. Powell Co. 


Dependable Valves Since 1846 
Cincinnati 22, Ohio 


1945 
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Fig. 9013 W. E. — Class 900- 
pound Cast Stee! Gate Vaive. 
Welding ends, outside screw 
rising stem, welded bonnet, 
Special by-pass and inspection 
cap. Bevel gear operated. 


* 


Fig. 1331 W. E.—Class 1500-pound Cast Stee! 
Globe Valve. Welding ends, outside screw 
rising stem, bolted flanged bonnet, and welded 
by-pass. Spur gear operated. 
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TUNE IN THE 
TEXACO STAR 
THEATRE WITH 
JAMES MELTON 
"EVERY SUNDAY NIGHT 
—CBS 
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EATLY REDUCED 


WHEN YOU USE lubricants that: 


yx keep valves active 

% assure clear ports 

% provide complete piston seal 

% afford greater fuel economy 

yx are designed for each type of Diesel 


\ a Ursa Oils bring you all these benefits. They are products born 
of The Texas Company’s years of leadership in this field—lubricants 
specially developed in a complete line to meet the requirements of 
every type of Diesel engine. Records show they definitely increase 
operating efficiency, greatly reduce service and maintenance costs in 
stationary, mobile and marine installations. 

Experience of operators everywhere has proved that use of Texaco 
Ursa Oils prevents scuffing, ring sticking, sludge ‘and corrosion; in- 
creases life of rings, pistons, liners and bearings. Because of these 


benefits— 
More stationary Diesel hp. in the U. S. is lubri- 


cated with Texaco than with any other brand. 


A Texaco Lubrication Engineer, specializing in Diesel lubrication, 
is available to recommend the most suitable grade and type of Texaco 
Ursa Oil for your engine. Get in touch with the nearest of more than 
2300 Texaco distributing plants in the 48 States, or write to The 
Texas Company, 135 East 42nd Street, New York 17, N. Y. 


res. 


and Fuels 


FOR ALL DIESEL ENGINES. 
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RE are three stoker designs — each developed to 

meet a different combination of requirements — 

which have demonstrated through actual survey, 
their complete suitability for 90% of all installations 
covered by C-E contracts of recent years. 

These three simplify for you the problem of stoker 
selection to one of merely determining which type 
is the answer to your conditions of steam load, boiler 
design, and available fuels. With that done, you can 
be sure of reliable performance, durability, and low 
maintenance by entrusting your requirements to C-E. 
For embodied in each of these three designs are all 
the “know how” and experience gained from the in- 


stallation of over 18,000 stokers of every type, above 
residence size, to serve approximately 5,000,000 rated 
boiler horse power. 

Comprehensive as these three types are, the CE 
line includes other designs which round out the most 
complete line of stokers offered by anybody anywhere. 
So if your installation falls outside.the 90% and within 
the remaining 10%, you will certainly find the answer 
to your needs among modern C-E designs of Multiple 
Retort, Travelling Grate, and Chain Grate Stokers. 

Now is none too soon to plan for your new post-war 
installation or needed replacements. A C-E engineer 
will be glad to discuss your problem with you. 4-829 


COMBUSTI 


200 MADISON 


AV U 


E 
GE PRODUCTS INCLUDE ALL TYPES OF BOILERS, FURNACES, PULVERIZED FUEL 


Ew YORK 16, N. Y. 


STOKERS; ALSO SUPERHEATERS, ECONOMIZERS AND AIR MEATERS 


ENGINEERIN 
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Approximate Application Range — 150 
boiler hp to largest units suitable for stoker 
firing. A simple, rugged stoker designed to 
burn a wider variety of fuels than any other 
type of mechanical firing. Hopper, feeding 
and distributing mechanism, variable-speed 
drive and motor are combined in a compact 
unit. Rotating spreader blades feed coal into 
the furnace in crisscrossing streams which 
assure uniform distribution. Fines are burned 
in suspension and the rest of the coal is 
burned on a grate — stationary or dumping 
type. Grate surface is zoned for regulating air 
admission and to facilitate cleaning. 


Approximate Application Range — 150 to 
600 boiler hp. A single-retort, underfeed 
stoker designed to burn a wide variety of 
bituminous coals. Ram feed is supplemented 
by a reciprocating sliding bottom. Grate sur- 
face consists of hollow, air-cooled grate bars, 
alternately fixed and moving, to condition 
the fuel bed and assure its steady movement 
toward the dump trays. Air supply under 
zoned control with provision for introducing 
air over the fire. Steam or hydraulic drive. 


Approximate Application Range — 20 to 200 
boiler hp. A compact, self-contained unit 
offering all the advantages of underfeed 
firing. Moving grate bars assure lateral dis- 
tribution of fuel and maintain a clean porous 
fire. Cantilever dump grates of non-avalanch- 
ing type simplify ash removal. Integral 
forced-draft fan, with vortex inlet control, 
permits positive regulation of air-coal ratio. 
Sixteen rates of coal feed through variable- 
speed transmission. Automatic control is 
standard equipment. Timken bearing 
equipped. Alemite lubrication throughout. 
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..,. With screwed connections 


(Traps No. 312-515) 
og Name of Part Material 
Die Forgings (S.A.E. 
1&2 Cap and Body........... 1030) 79,000 Ibs. 
Tensile Strength 
2A Inlet Wrought Iron 
Chrome Steel 
3 Valve (Heat Treated) 
4 Guide Pin A bly.| 18-8 Stainless Stee 
Chrome Steel 
5 Vaive...... (Heat Treated) ( 
lever 18-8 Stainless Steel 
18-8 Stainless Stee! 
7 Cap & Tube—Cast 
Iron Bottom Weight 
7A Bucket Hook............. 18-8 Stainless Steel 
8 Valve Retainer — ery Steel 
sed hi 
9 
Bolts Supertemp Steel, 
149,000 Ibs. Tensile. 
10 Bolt & Nut Set.......... | nuts hex. semi-finish 
(S.A.E. 1030) 


Above — Armstrong No. 315 and 515 Forged 
Steel Traps in a central station. 


Left — Typical Armstrong trap applications if 
a modern power plant. 


ight — Armstrong Forged Steel Traps at ¢ 
Midwest utility plant. 


POWER July, 1945 


oF | it 
REX. 
| LIST OF MATERIAL 
| 
22 


Vy 
Y 
LS 
“ff, 
Yj 
SY! 
4 
\ 
z : \ : 
\ 
® 
! 
at 
N i 
SS 
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a EVELOPMENT over a period of years of the Armstrong line 
of forged steel steam traps has gone along with two trends in 
modern power plant design: 

1. Elimination of all cast iron fittings. 

2. Completely automatic condensate drainage. 
-~ Here are traps engineers like. Simple — dependable. High 
fi quality materials. Well designed and well built. A size and type 
“ee for every application. Backed by nearly 40 years’ experience and 
; an unconditional guarantee. 

; Ask for a copy of the Armstrong STEAM TRAP BOOK, a 
13 helpful guide to the selection, installation and maintenance of traps. 


: 
orged 
: 


Armstrong Compound Trap 


For large amounts of condensate. Capacities to 240,000 
Ibs. of condensate per hour at pressures to 600 psi. For 
draining steam purifiers and separators, flash tanks,‘ con- 
tinuous blow down systems, etc. 


WORK 


1945 POWER © July, 1945 23 


pressures up to 2400 Ibs. 
Z 
| 
4 : 
: 


Ez = 
(7 
| 
} 
x 


Steam Generators for New’ Bedford Gas & Edison Light Co. and Staten Island 
Edison Corp. 
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DESIGN 


FOR 


new steam generators 
each designed for 120,000 lb. per 


hr. at 950 Ib. sq. in. and 910°F. final 
steam temperature. 


Large Central Station steam genera- 
tor design applied to medium capacity 
units. 


High furnace—long flame travel— 
oe exit gases—minimum tendency to 
siag. 


Control of final steam temperature 
from 60% to full load. 


Ample circulation head. 


Exceptional accessibility of pressure 
parts. 


Sustained efficiency due to fine pul- 
verization. 
Ability to handle low grade, wet coal. 


Surplus pulverized fuel always avail- 
able for sudden increases in load or tem- 


porary plugging of coal supply. 
FOSTER WHEELER CORPORATION 


165 BROADWAY ° NEW YORK 6, N. Y. 
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STEAM GENERATION | 

| PULVERIZED FUEL FIRING 
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standard in over 1 200 2500 psi. Combining 
‘3 $traight-through flow. | steel body, this Tandem 
26 


a 

BOILER TRIM” 

protection of steam generating baits is possible only With 
mos: iependable auxiliaries. For mearly 40 years Yarway has specialized wind Biot. 
designing, developing and manufacturing boiler auxiliariés of out- 
banding merit. Yarway Blow-Off Valves, Water Columns and Gages and 

OF 


iiquid Level Indicators are today tegarded as standards in the industry. ~~” 


Take, for example, the Yarway Rémote Liquid Level Indicator-shown at 
| ocroduced publicly only one year ago, this unique instrument met 
wide acceptance and approval. Already well over 
nm pought for indication of boiler water level, feed heater water level, and... 


Remote Liquid Level Indicator answers a long-standing need fora" 
positive, foolproof method of boiler water level indication at 
ba the instrument panel or any other convenient location. It is always fis¥ 
Sccurate because it’s operated by the boiler water itself—by the pressure 

Giflerential between a constant head of water and the varying head in the 

Boiler drum. Indicating mechafiism is never under pressure. Its action - 
Sm instant. constant, frictionless. There are no stuffing boxes. Mechanism. 11D LEVEL 
perfectly balanced on jewelled bearings outside of the pressurechambet. 


itis easily installed on new Or existing equipment as the diagram at right... 


shows. Suitable for all pressures tip to 1500 psi. Catalog WG-1820. 
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=. Thomas speaking... available for 
YARWAY FLOATLESS HI-LO ALARM YARWAY FLOATLESS 
-WATERCOLUMNAND FLAT-GLASSGAGE, ff ALARM WATER COLUMN WITH 
YAR WAY | 
1945 


EASY METHODS OF IMPROVING 
OLT AGE ON YOUR PI ANT CIRCUIT 


~ 


HOW TO CORRECT LOW VOLTAGE 


Feeder ‘ 
Low Normal Good Transformer tap setting 1 
Voltage regulator 2 
Autotransformer 3 
High feeder Normal Good Voltage regulator 2 
drop Parallel circuit 4 
Autotransformer 3 
High feeder Normal low Shunt capacitors 5 
drop Voltage regulator 2 
High feeder Overload low Shunt capacitors 5 
drop Shunt capacitor and voltage 
regulator or 
vie 
HOW TO CORRECT HIGH VOLTAGE va 
Normal drop Normal | ........ Voltage regulator 2 a 
Transformer tap setting 1 fe 
tes 
Normal drop No load conawane Voltage regulator 2 > 
Transformer tap setting 1 v0! 
he 
Voltage rise “No load” Leading at | Automatic switching of capacitors 7 j 
(except shunt) no load 
\capacitors are Voltage regulator (if no penalty 
on) clause for leading power factor) 6 ih: 
HOW TO CORRECT VARIABLE SUPPLY VOLTAGE “- 
(Use voltage regulator or stabilizer) 8 S 
HOW TO CORRECT LIGHTING FLICKER 
tend Correct by means of 
Resistance welders, Series capacitor with welder to reduce demand by 
spot or seam power-factor correction 9 
Series capacitor in line to neutralize system reactance 10 
Separate welder supply circuit 11 
M-g set for lighting circuit 12 
Flash and resistance Separate welder supply circuit 11 Py 
welders M-g set for lighting circuit 12 ~ 
Motor loads, such as:| Series capacitor in line to neutralize system reactance 10 img 
sawmills, rubber mills,, Separate motor supply circuit 11 . 
grinders Meg set for lighting circuit 12 wi 
Arc furnaces Same as for motor loads 


Voltage stabilizers—Auto~ Variable- avtotrans- 

matically provide a con- former—Pro smooth, 

stant 115-volt supply to adjustable control of volt- Motor-generator sets—Change 

a pA load on circuits age, current, light, tem- d-c. Provide an inexpensive way to 
from 95 to 130 perature, power, andspeed supply your lighting circvits inde- 

atings from 50 to at a turn of the dial. Rat- pendent of your power circuits to 

3000 va. ideal for pre- ings from 243 to 810 va. avoid lighting flicker. See diagrams 

cision laboratory or manu- ideal for use in factory 11 and 12. Described in Leafiet 

facturing processes. Ask and laboratory. Described . GEA-1945 (synchronous type); Lecf- 

for Lea GEA-3634, in Leafiet GEA-3635. let GEA-394 (induction type). 
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bry-type regulators— => 


fer laboratory or 
tod lower). Ratings 
@ to 12 kva, 600 


(se- > 


ams 5, 6 10. 
esctribed in Leaftet 
GEA-2742 for dircuits 
575 volts and below; 
leatet GEA-2860 for 
“wits 2400 to 13,800 


945 


Pyranol or oil-filled 
lators—ideal for 


variable line voltage (see 
diagram 8), or voltage on 


plant feeders. Provide — 
and 


omatic opera- 
tion; 12 to 120 kva, 2400 
te 6900 volts. Described 
Leafiets 


in GEA-3443 (Py- 
ranol), GEA-2018 (oil, 24 
kva end smaller), GEA- 
2985 (oll, 34.5 kva ond 
farger). 


sulating lighting 
red light flicker, boost- 


transformers.,Units are 
connected or 
disconnected with rise or 
fall of voltage or current. 


of lamps, coils, etc. 
Detailed information on 
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SUCH CIRCUITS 
BRECOMMEND THESE AIDS 
TO BETTER VOLTAGE 


They will help you gain 
some or all of these benefits 


(higher levels and the reduc- 


Improved lighting of flicker); better starting of 


ion or elimination 
lighting; longer lamp life 
i torque and speed, 
and, hence, maintenance and 


machine outages 
ilage in tex 

ed breakage and spoi a 

where motor speeds must 

and greater reliability © 

pec the elimination of sluggish 
or control devices 


* 


* 


Better perfor 
electric equipment; 
operation of potentia 


i sc furnaces, infra- 
uction from electric tut ; 
lamps, and a wide variety of 


other electric equipment . 
Quality control and greater uniformity, 


fewer 


rejects, more accurate test results 


Temperature 
> Longer life of 


overheating 


precision tools, 
instruments 


Kva demand redu 


power cost 


| 
| 


4 


Gor voltage is no longer 
a luxury. It is now easy 
and inexpensive to extend the 
benefits of good voltage to every 
nook and corner of your plant— 
benefits that quickly pay for the 
small initial cost of equipment. 


By good voltage we mean 
voltage that is neither too high, 
nor too low, nor extremely vari- 
able. A 10 per-cent overvoltage 
reduces incandescent-lamp life 
75 per cent, decreases the power 
factor of general-purpose motors 
from 3 points at full load to 5 
and 6 points at half load, and 
causes overheating in various 
potential devices. A 10 per-cent 
undervoltage decreases the light 
output of incandescent lamps 
approximately 30 per cent, in- 
creases the temperature rise of 
general-purpose motors 6 to 7 


electric equipm 
and burnouts; 
electronic tu 


increased circuit loa 


control on heating circuits 


ent; a reduction of 
the protection of 
bes, and delicate 


ced, power factor improved, 
ability and, often, 


reduced 


degrees C, reduces their torque 
and overload capacity approxi- 
mately 19 per cent, cuts the 
output of a typical heating oven 
from 1500 to 1275 pounds per 
hour. Studies of the effect of 
poor voltage on other electric 
equipment show similar losses. 


If you suspect poor voltage 
of being the cause of pepless 
motors, poor lighting, or produc- 
tion slumps at your plant, we’ll 
be glad to help you make a 
system study. This will deter- 
mine what corrective measures 
are necessary. Remember that 
whether you need voltage regu- 
lation for your plant as a whole, 
for your laboratory, for a vac- 
uum tube, or a power shovel 
there is a simple, economical G-E 
device for the job. General 
Electric, Schenectady 5, N. Y. 


GENERAL ELECTRIC 


| 
bow 10% regulation 
raise and lower on 
| ter or hand operated: 
wy leche? GEA-3057, 
autotransformers — For in« : 
up to 100 kva, 600 volts. } 
Ask for Leaflet GEA-897,. | 
it | 
leadebility on such cir- 
as shown in dia- 
for application on high-. 
voltage side of step-down 
Ideal for improving power 
4 gee 18 factor at heavy load with- 
out causing overvoltage at 
ope light loads, thus reducing ; 
burnouts and replacement 
request. | 
| 


(HANS 


all related components. 


. 
| | Ht 
fi 
| 
| | 
i 
| 
HI 


This unit typifies the sound technical “know-how” applied in KVS engi- 
neering by providing adequate furnace volume, combustion equipment and 
High eflticiencies with any grade of coal that will 
be available for many years to come are thereby assured. 
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‘latitude in proportioning 
to assure efficient operation — 
on any ‘ype of 


SHADOW WALLS KVS walls present one of the most efficient 
radiant heat designs in modern steam generators. This furnace design eliminates - 
convection boiler surfaces, permits the use of a single drum for steam collection | 
and assures even control for all loads within the limits of the design. 


* @SUPERHEATER A pendant type superheater with thermostatically controlled 
by-pass damper arrangement affords control of superheat temperature over the = ; 
entire boiler range. 


@ TOP FIRING This feature of KVS design permits the burning of either bituminous | 
or anthracite coal with equally assured success. 


@ PULVERIZER Perfect pulverization with the KVS Integral Drive Tube Mill is 


controlled by air separation. Low power and maintenance costs can be depended 4 
on regardless of the grade of coal handled. Proper preparation of all asia 
is assured. 


@ ECONOMIZER The convection sections of the economizer are located directly back * 
of the convection superheater. Gas enters at the top and provides a counterflow Cv 
to the water circulation thereby assuring a high ratio of heat transfer and increas- 
ing the overall efficiency of the steam generator. 


@ AIR PREHEATER This component is of tubular design. Down flow of gases 
within the tubes and upward circulation of the air surrounding the tubes result 
in high temperature air necessary for perfect combustion. . 


¢ engineering KVS offers a complete service for the design, build- 
ing, erecting and furnishing complete, ready-to- 
operate steam generating plants including all 
; 7 essential components. This service is available under 
CFULCE one responsibility. 


AVENUE * NEW YORK 16, N. 


FACTORIES: DANVILLE, PA. 
ENGLAND * AUSTRALIA 
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great lubricating 


Greater resistance to oxidation 


Outstanding resistance to corrosion 


© Nonfoaming 
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OW IT’S GULFCREST OIL WCR! 
Long known for its unmatched per- 


formance in the turbine systems of leading 
power plants throughout the country, Gulf- 
crest Oil has been further improved—even 
greater resistance to oxidation, maximum 
resistance to corrosion, and nonfoaming 
under any service condition. 

In your turbines, this improved oil means 
better lubrication, better protection against 
rust and sludge, maximum insurance 
against outage, and lower maintenance 


costs. More than ever, Gulfcrest is the 
world’s finest oil for steam turbine lubrica- 
tion! 

Like other top quality Gulf lubricating 
oils, Gulfcrest Oil WCR is not only refined 
by conventional methods, but is superre- 
fined by the Alchlor Process, which gives it 
remarkable stability and long life. 

For further information on this new 
improved turbine lubricating oil, mail the 
coupon below, or get in touch with your 
nearest Gulf office. 


GULF OIL CORPORATION - GULF REFINING COMPANY 


Division Sales Offices: 


Boston New York Philadelphia - Pittsburgh - Atlanta 
New Orleans - Houston - Louisville - Toledo 


Oil WCR. 


Gulf Oil Corporation - Gulf Refining Company 
3800 Gulf Building, Pittsburgh 30, Pa. 


Please send me, without obligation, complete information on Gulfcrest 


P 
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{ PUMP TIPS FROM ALLIS-CHALMERS — ONE IN A SERIES } 


How make 


CENTRIFUGAL PUMPS 
Last Longer... 


WHEN YOU HAVE an A-C “Electrifugal” pump ALL BEARINGS AREN'T ALIKE. SLEEVES WEAR UNDULY when water seal 
you don't have alignment problems, for both im- For example, while too much piping is plugged, lantern cing displaced, 
peller and rotor are mounted on one shaft. However, lubricant won't harm sleeve bear- water is dirty or stuffing box gland is drawn 
most pumps are coupled to separate motors... and ings, in anti-friction bearings it too tightly. By keeping a constant check on 
how well the two are.kept in alignment has a lot promotes friction. So play safe such sources of wear, sleeve life can be ma- 
to do with how long they last. For timely help, get . use only the right amount of _terially lengthened. For valuable tips on how 
your free copy of Allis-Chalmers’ “Handbook for War- the right lubricant — as recom- _ to locate, how to remedy these and other pump 
time Care of Centrifugal Pumps”. mended by your manufacturer. troubles, consult the “Handbook”. 


ODAY, with pumps work- 
» oo harder than ever and 
replacements difficult to obtain, 
you can’t afford to take chances 
on maintenance. That’s why 
Allis-Chalmers has published its 
“Handbook for Wartime Care 
of Centrifugal Pumps”. 
Write for your free copy of 

# 7 this valuable book today! It ap- 

plies to all makes of pumps; con- 
tains no advertising. 

THE KIND OF PACKING, and how AN OFTEN OVERLOOKED CAUSE of impeller and And when you do need new 

you use it have a lot to do with casing wear is cavitation. For if a pump’s capacity, pumps, look into the extra effi- 
how long your pumps last. Commonest head and particularly, suction lift aren't figured prop- ciency of A-C centrifugal pumps 
cause of trouble traces back to lack of — erly, this enemy can eat vital parts away fast. Allis- the “El ‘fugal”™ - 
“know-how” in caring for stuffing Chalmers’ “Handbook for Wartime Care of Centrif- oo Ole ectritugal , and a 
boxes. A quick picture of the how and ugal Pumps” contains a step-by-step method for types for every purpose. ALLIS- 


why of efficient packing can be found figuring head, plus tables of losses to help you apply CHALMERS, MILWAUKEE, 
in the “Handbook”. your pumps correctly. A 1776 


Suction Suction Multi-Stage Impeller 


POWER ® July, 1945 


4 
& | 
| 


WE TARE PRIDE IN ANNOUNCING A 


For thirty-seven years we have 
manufactured fluid controls of high 
quality that were marketed under 
an old nationally known name. 

We have now assumed the dis- 
tribution of our own products, which 
will henceforth be sold under the 
name”CLARK FLUID CONTROLS.” 

The Clark Manufacturing Com- 
pany’s long years of experience in 
the engineering, developing and 
manufacturing of steam specialties 
is now directly available to you. 


Becket Traps Prestare Regaister Vatves Pumping or Litt raga” 
Acting end Reliable for and Economical for Sterdy Design to Provide Acca Drains Liquide trom Vitel 

B Genersi ¢ Service on rate and Dependable la Either Vecuum.or Peee- ving rit 
Sinem, Ait, Gas. Ammonia end Steam wos of Sheam, Ais and ure and Discharges Against ¢ om 
Otter Fluid nes end Equipment. Preaseres Litt or Back wide, 


830 EAST ‘38TH STREET*CLEVELAND @HIO 
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NOW in the 190 to 250 horsepower range—Hendy Series 20 Diesels 
bring new standards of dependability and economy to the industrial field. Theygare designed from the 
owner’s viewpoint entirely—no concessions were made in design, use of old patterns, practices, or 
tooling. Consequently, Series 20 Diesels have features never before available in engines of this size. The 
industrial users of Diesel power can now obtain the very latest in tested Diesel-engine performance. 


REDUCED MAINTENANCE: 


Unit fuel pumps and injectors and the overhead camshaft eliminate all 
high-pressure fuel lines and many moving parts. Air-starting valves, 
intake and exhaust valves, and fuel injectors and pumps are actuated 
by rocker arms bearing directly on the overhead camshaft. Inspection 
and adjustments of valves and injection system can be made by removal 
of cylinder-head covers. 


EFFICIENT OPERATION: 


Full pressure lubrication to moving parts provides correct lubrica- 
tion at all times. An integral oil-cooler keeps the oil at an efficient 
operating temperature. Uniform cylinder and head temperatures are 
assured by high velocity, controlled flow of the cooling water and 
the advanced design of the water jackets. 


EASY SERVICING: 
Fuel-oil filters, lube-oil conditioners, and fuel-transfer and lube-oil 
“pumps are conveniently located for easy and quick servicing. Each 
can be removed without disturbing other assemblies. Unit fuel pumps 
and injectors can also be easily removed for inspection or service. 
Main and crankpin bearings are readily accessible by quickly remov- 
ing thefarge hand-hole epeeg sates disturbing any other assembly. 


LONGER LIFE:. . ao 
The-crankshaft is dynamically balanced, to minimize iiitabee at all 
speeds, and is large and well proportioned to assure long life and 
smooth operation. All bearing surfaces receive positive pressure lubri- 
cation. The crankshaft is supported by large, replaceable, bronze- 
backed bearings. 
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Diesel-power users will appreciate many important 
features in addition to those listed at the left. These 
new engines were designed specifically to meet the 
most rigid tests for economy and maximum dependa- 
bility. And, what is equally important, they are built by 
skilled mechanics in plants unusually well equipped 
with modern, precision machine tools that take full 
advantage of production-line methods. Other Hendy 
Diesels available up to 800 horsepower. Joshua Hendy 
lron Works, Sunnyvale, California. 


GENERAL SPECIFICATIONS — SERIES 20 
Bore 74’; Stroke 81/2"; 4-cycle; Air starging; 6-cyl- 
inder model (D-26) develops 190 hp, 8-cylinder 
model (D-28) develops 250 hp, both at 79 Ibs. 
bmep and at 900 rpm. Cylinder block fitted with 
wet-type replaceable liners; Cylinder heads indi- 
vidually cast; Exhaust manifold water-jacketed and 
cast in sections; Pistons, cast iron; Full pressure ‘ 
lubrication to moving parts, with oil cooled and 
filtered before entering distribution manifold. Op- 
tional equipment includes: closed-circuit cooling 
systems; clutch power take-offs from either end; 
belt-driven starting-air compressor. Also available 


as complete electric generating plants. 


JOSHUA HENDY iron WwoRKS 


SUNNYVALE, 


Please send me complete details on Hendy 
Series 20 Stationary Diesel engines (]. Hendy 
Series 20 Diesel-generator sets (). 


Company 


WRITE TODAY for complete details. Just 


clip and mail the convenient coupon. 


ESTABLISHED 1856 


Position 


20 
> = 
REDUCTION GEARS TURBO-GENERATORS TURBINES | 


THE 


3. Instruction of designated employees in making of essential control 
—all of which adds up boilers that stay on the line! 


The boiler water was okay, so the plant engi- 
neer was satisfied. 


The Hall service engineer was not. He found 
that the plant was using 110 pounds of phos- 
phate daily, and he knew that it should not be 
more than 50 pounds a day, at most. 

His check-up showed that there were no raw 
water leaks, and no sludge in the water coming 
from the softener. As a final point in his check- 
ing, he brought to Pittsburgh a sample of boiler 
water and also a sample of the molybdate solu- 
tion used in testing it. 

When analysis of the boiler water showed a 
great excess of phosphate, Hall chemists turned 
to the molybdate solution the mill had been 
using in its own tests. 

It was quickly evident that the solution was 
the source of the trouble. This had been sup- 


IN THIS STEEL MILL POWER PLANT 


plied by the mill’s own laboratory, and instead 
of following Hall instructions as to strength 
the laboratory had made up the same weak 
solution required for certain steel tests. As a 
result, tests made with this solution indicated a 
need for far more phosphate than was actually 
required. 

The Hall service engineer had already arbi- 
trarily reduced the amount of phosphate used 
to 75 pounds a day. Now, on the basis of accu- 
rate tests, it was reduced to less than 50 pounds, 

Hall service engineers take nothing for 
granted, They check all factors involved in 
boiler performance, and, in the event of trouble 
of any kind, they trace the trouble to its source. 

Every plant that generates its own steam 
power can profitably use Hall Service. 

Write us for full information. 


HALL LABORATORIES, INC. - HAGAN BUILDING - PITTSBURGH 30, PA. 


A subsidiary of Hagan Corporation 
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PERFORMANCE... 


TYCOL INDUSTRIAL 


ENGINEERED FOR EVERY} 
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| 0 Gor cleane” turbines —less 
| 
| wear— lower costs 
4a ay 
| RIO T bine Oil 
\ tors needed te make guy 
—— x cant—purity of refine- 
durance -- rust and oxidation inhibiting qualities: 
As @ result of long: exhaustive service in actual 
LT wei ia qurbine ynits — already showing definite rust develop- 
ment when operated on nonventiondl type gurbine oil 
| — the superiority of these RIO oils, both as an econom= 
‘ ical \ubricant, rust and oxidation inhibitor, is matter 
U So, if moisture is a factor in your qurbine operations: 
- PF you can depend on RIO oils, with their high rust inhib- 
iting properties: They alse provide surpasses protec 
pRUMS! tion against oxidation with maximum lubrication 
efficiency: 
D di Your nearby tide Water pssociated office can give 
pRUMS! you full data about these new oils. Get in touch with 
C): them todey- 
yarned * 


m ENGINEERED LUBRICATION 


nt Under all conditions the proved performance of Tycol lubricants more than meets their 

recommended service. 

7. Rigidly controlled and tested during manufacture . . . and refined from the highest grade 
. crudes, Tycol oils and greases (whether straight mineral or compounded) retain their & 
uniformity* within each classification — from the first drum to the last. This unvarying high i 


quality, plus the scope of the line, accounts for Tycol’s wide acceptance among operators 
interested in maximum production ... top efficiency ... lowest operating cost. 

Whatever your lubrication need, there is a Tycol oil or grease expressly engineered to 
afford greater economy ... longer machine life for every type of equipment. Let a Tide Water : 
Associated engineer help you select the best one for your particular need. Call, write or 
wire your nearest Tide Water Associated Office for full details. 


Makers of Famous Veedol Motor Oil ” 


* UNIFORMITY. For clear, concise descriptions of the 
basic tests used to determine important lubrication prop- 
erties — Pour Point, Extreme Pressure, Uniformity and 
many others — consult Tide Water Associated’s inform 
ative handbook “Lubricania”’. For your FREE copy write: . 
Tide Water Associated Oil Company, 17 Battery Place, 
New York 4, N. Y. 


PRINCIPAL OFFICES | 
BOSTON - PHILADELPHIA | 
PITTSBURGH - CHARLOTTE, N.C. 


VICE NEED 
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_Kirk Power Station 
Homestake Mining Co. 
South Dakota 


RotoStokers are used in the West because of their ability to burn Lignite, 
Sub-bituminous and Bituminous coals, mined in the Western States. 


Fuels of high or low ash content without special preparation are used. High 
burning rates—for long periods. Even fuel beds maintained, regardless of 
changes in load. Reliable with both steady and variable conditions. High 
CO.. Low combustible loss. 


Investigate Detroit Stokers. They cut the cost of sii steam. Write for 
bulletin now. 


STOKER COMPANY 
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© Detroit Stoker Users in 


the Rocky Mountain Area 
Armour & Company 
Fort Morgan, Colorado 
_ Denver Ordnance Plant 
C., B & Q. Railroad 
Colorado Utilities Corporation 
National Sugar Mfg. Company 
Denver Medical Depot | OF Municipal Plant 
Albuquerque & Cerrillos Coal Co. Fort Eélorado 
University of Colorado 
Camp Carson 
Vanadium Corporation of America 
Colorado State Hospital 
Pikeview Mine 
Denver & Rio Grande Railroad 


Cheyenne Steam Laundry 
Alliance, Nebraska 


Colorado & Southern Railway 
Nuckolls Packing Company 
Colorado Milling & Elevator Co. 
Colorado State Home for Children 


Wyodak Coal Company 
Gunnison, Colorado 


T. Eaton Co., Western Ltd. 
Utah-Idaho Sugar Co. 


ENERAL MOTORS BUILDING | 


DETROIT 2, MICHIGAN | 
WORKS AT MONROE, MICHIGA 


Built in Canada at London, Ontario 


Offices in Principal Citi merican Crystal Sugar Co, 


State Capitol Power Plant, Denver |. 
4 
the q 
} 
| 
{ 
{ 
7 
State’Penitentiary Plant 
Canon City, Colorado 
— — | : 
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Special motors can be 
custom built in Tri-Clad 
design for your problem 


Your exceptional drive requirements 


LARGEST 


may call for an induction motor spe- 
cially designed to the job. Whatever 
its rating, it can generally be built 
with many of the Tri-Clad motor’s 
strong points, such as enclosed upper 
portion, smooth cast-iron end shields, 
windings of Formex wire, and double- 
end ventilation. 


General Electric’s special motor en- 
_ gineering has produced the world’s 

fastest motor, the world’s strongest 
motor, and many other tradition-break- 
ing designs. We'll welcome your un- 
usual problems. 


HERE’S TODAY'S WIDER RANGE OF STANDARD SIZES 


TRICLAD Type K | 1 hp to 2000 hp at 1800 rpm 


\7RI/cLAD Type KG 


(High starting torque, low 
starting current) 


5 hp to 200 hp at 1800 rpm 


Type Available to 100 hp in speeds required 
/OL, for high-slip flywheel drive (punch press, 


Buy all the BONDS you can—and keep all you buy 
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PROTECTION 
CONSTRUCTION 


G-E STANDARD Tri-Clad Induction 
Motors Now Available to 2000 hp 


For that important big drive (up to 2000 hp, 1800 
rpm) you can now get a G-E standard Tri-Clad in- 
duction motor. All the protective features that have 
proved so valuable to service continuity and long life 
in the more widely used sizes are included: 


EXTRA PROTECTION FROM PHYSICAL DAMAGE 
—Cast-iron construction with upper portion completely 
enclosed to keep out falling objects, dripping liquids. 


Streamline, cast-iron end shields. Corrosion-resisting 
finish. 


EXTRA PROTECTION FROM ELECTRICAL BREAK- 
DOWN—Windings of Formex* wire are solidly 
bonded with synthetic resins strongly resistant to heat, 
oil, and moisture. Formex wire insulation stands up 
strongly under abrasion or “heat-shock.” 


EXTRA PROTECTION FROM OPERATING WEAR 
AND TEAR—Available with either sleeve or ball 
bearings—in dust-tight housings. Sleeve-bearing de- 
sign is a further refinement of well-proved Tri-Clad 
motor bearing proportions, efficiently lubricated, with 
“air seal” to insure oil tightness of the housing. 


The Tri-Clad, in its wide range of types and sizes, 
is G.E.’s most widely used (integral-hp) motor. Chances 
are that there’s a Tri-Clad to meet your requirements 
“on the nose.” For information on General Electric’s 
complete line of Tri-Clad motors, ask for GEA-3580. 
General Electric Company, Schenectady 5, N. Y. 


*Trade-mark reg. U.S. Pat. Off. 


Typical large-size sleeve-bearing Tri-Clad poly- 
phase motor, now standard up to 2000 
horsepower. 


Separable housing construction used for large- 
size ball- or roller-bearing Tri-Clad motors. 
Roller bearings are standard at coupling end. 
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je: Falk Steelfiex Coupling connects @ 5 HP. 11! 
RPM. motor to a rotary pump supplying hydraulic _ 
fluid to a molding press in a plastics manufacturing — 
plant. Right: Falk Steelfiex Coupling (type FA) with 
__|€ever cut away:to show the grid-groove construction. 


Flexible and Resilient Grid-Groove Design Effectively Cushions Loads 
... Absorbs Shocks... Adjusts »r Misalignment... Provides for End Float 


In addition to providing flexibility and torsional resilience, 
proper coupling design dictates the use of materials that will 
insure years of trouble-free service. 


ALK Engineers have long recognized the importance of, 
and necessity for, connecting the shafts of a driving and 
a driven member by a coupling that is both flexible and tor- 


sionally resilient. Therefore Falk Steelfiex Couplings provide both essentials of 


As pioneers in the design and manufacture of precision gear 
drives, these engineers know that a coupling must be resilient 
to the degree that it definitely improves the character of the 
motion imparted to it. 


This qualification extends beyond the mere connecting of 
shafts under slight angular and parallel misalignment without 
imposing undue loads on the bearings and shafts of connected 
machinery —which is the ordinary concept of coupling design. 


THE FALK CORPORATION, 


bone and Single Helical Gears . . 
Contract Welding and Machine Work. . 


MILWAUKEE 8 WISCONSIN 


For over fifty years precision manufacturers of Speed Reducers .. . Motoreducers . . . Flexible Couplings . . . Herring- 
. Heavy Gear Drives . . . Marine Turbine and Diesel Gear Drives and Clutches ... 
District Offices, Representatives, or Distributors in principal cities. 


desirable coupling performance, insuring both flexibility and 
the torsionally resilient action that so effectively cushions 
loads, absorbs shocks, dampens vibration, adjusts for angular 
and parallel misalignment, and allows free end float for 
the shafts of driving and driven members. 


How and why Falk Steelfiex Couplings do all this is explained 
on the opposite page. Here, indeed, is a short course in 
efficient coupling design. 


IT ALWAYS PAYS TO CONSULT 


Q 
0 
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oupling Design 


HY and HOW Falk Steelflex Couplings Perform Better 


DW THE GRID-GROOVE DESIGN HOW THE GROOVES ARE DESIGNED. 
ONS. Power is transmitted The identical hubs are moderately high 

ough a resilient grid member made of carbon bar steel, forged steel, or Falk 
ome alloy steel with an elastic limit of alloy cast steel. Into these hubs, grooves 
25,000 pounds per square inch and an are cut in a precise arc, with radius and 
imate strength of 250,000 pounds length proportional to the size of the 
square inch. This grid fits snugly into coupling, to provide a snugly fitting slot 
ed grooves cut into the hubs of the for the grid member and a bearing sur- 
line face from outer to inner edge of the hub. 


UGHT LOADS, the grid member 
ars only at the outer edges of the 
sd grooves in the coupling hub, as 
own at right and at 7 and Ia in the dia- 
am above. This permits a long, free . 
pstic span between the outer edges of 
th hubs. Power is transmitted through 
ost the entire length of the resilient 

gs of the grid member. 


ANGULAR MISALIGNMENT. Under 
angular misalignment the design of the 
Falk Steelflex coupling permits a rocking 
and sliding action of grid and hubs that 
allows the greatest freedom of accom- 
modation to angular misalignment, while 
at the same time transmitting the power 
through the resilient grid with no lost 
motion or backlash. 


PARALLEL MISALIGNMENT. When 
parallel misalignment is involved, the 
resilience of the grid-groove combina- 
tion comes into full play. The movement 
of the grid in the lubricated grooves ac- 
commodates the misalignment, while still 
permitting full function of the grid- 
groove action of the coupling in absorb- 
ing shock and dampening vibration. 


1 NORMAL LOADS, the grid bears 
a larger area of the grooves (2, 
p in diagram) and the span of the 
id is automatically shortened as the 

ad increases, enabling it to transmit 
ance, rt Power without increasing internal 
t will s. The grid member maintains its 
ppacity to absorb shocks, dampen 
ration, and cushion the load. 


hions PEAK LOADS, the rungs of the grid 
julor ember then bear over almost the en- 
t for Re curved surfaces of the grooves (3, 
0 in diagram) and the span of the grid 
ecomes very short. The coupling still 
ains torsionally resilient. Also under 
impact of shock loads the grid 
mber flexes and transmits power 
cothly and evenly. 


PERMITS FREE END FLOAT. Because 
the grid member slides freely in the 
lubricated grooves, the Steelflex cou- 
pling permits free and independent end 
float for the shafts of both the driving 
or driven members, or of either one. If 
it is desired that end float be restricted, 
provision can be made to limit it to any | 
required amount. 


There are 13 types and 33 sizes of Falk couplings to meet all requirements. For specific informa- 
tion and recommendations to meet your needs, call the nearest Falk representative or distributor. 
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Specify Repu 


A Republic combustion control system operates the three _ year of operation this new plant provided heat fot 
boilers in this new power plant which supplies all the _ percent more building space, generated 114.3 p# 
steam and power for a large university. During the first _ more electric power but consumed 9.86 percent les 
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Control 


TO INCREASE TODAY’S STEAM PRODUCTION 


TO DECREASE TOMORROW’S STEAM COST 


The installation of Republic automatic controls on your 
boiler (or boilers) will enable you to: — 


SAVE FUEL by automatically maintaining highest 
combustion efficiency. 


INCREASE STEAM OUTPUT by operating the 
boilers at test efficiency 24 hr. a day, 7 days a week. 


CONSERVE MANPOWER by automatically perform- 
ing the many routine repetitive adjustments. 


REDUCE OUTAGES by maintaining uniform operat- 
ing conditions and thereby prevent the chain-of-event 
type of trouble that frequently developes as a result 
of incorrect boiler operation. 


An automatic combustion control system, as designed 
and built by Republic, will help you meet today’s 
need for more steam and tomorrow’s need for lower 
steam costs. 


The Republic combustion control is a unified system 
controlling simultaneously, in measured quantities and 
in correct proportions, the fuel and air input to the 
boiler. It increases or decreases the fuel and air supply 
tothe boiler in the correct amount to maintain constant 
steam pressure and in the correct ratio to maintain max- 
imum combustion efficiency. It not only checks 
operation but automatically makes necessary correc- 
tions of individual factors before faulty operation has 
achance to develop. 


The difference between such a control and an assembly 
of uncoordinated regulating devices is comparatively 
small in equipment but great in principle. Merely to 
provide automatic operation of a number of individual 
device is not enough. 


CHECK THESE FEATURES 


Built into the Republic combustion control systems 
are many features that enable it to fulfill all the con- 
ditions of theoretically perfect combustion control 
and still meet all the demands of everyday operation. 


Check the following features against your list of 
“musts” for a perfect combustion control system. 


CENTRALIZED CONTROL: The operation and 
control of the boiler or boilers is centralized at the 
master controller. 


FUEL-AIR RATIO INDICATOR: The master con- 
troller is provided with mercury manometers which 
indicate the measured fuel and air inputs to the boiler 
and the fuel-air ratio. 


FUEL-AIR RATIO ADJUSTMENT: A handwheel 
on the front of the master control panel provides a 
convenient means for adjusting the fuel-air ratio. 


ALL BOILER RATINGS: Maintains proper fuel-air 


ratio over the entire range of boiler ratings. 


CONSTANT STEAM PRESSURE: Maintains the 
plant steam pressure within narrow limits of variation 
by proportioning the fuel and air inputs to the load. 


LOAD DISTRIBUTION: Provides a means of dis- 
tributing the load among the boilers as desired. 


MANUAL CONTROL: Boiler ratings can be con- 


trolled manually by a handwheel located on the front 
of the panel. 


Find out about Republic control systems. One of our 
engineers will be glad to consult with you at any 
time. Write us today. 


Republic Flow Meters Co. 


Chicago 47, Illinois 
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Just like this 


Yes, it’s a snap to change sheaves now, when you provide 
Allis-Chalmers’ new “Magic-Grip” — fastest mounting and 
demounting sheave on the market. Saves time and money. 


on smoothly because clearance is ing easily, sheave can be placed 

provided by expanded bushing. exactly according to straight-edge 
There's no hammering — no forcing! ... giving you true alignment with re- 
Complete sheave and bushing unit comes sulting smooth performance. A mini- 
intact—ready for quick, easy mounting. mum of time is required. 


] Place sheave on shaft. Slides WJ Slide to desired position. Slid- 


Allis-Chalmers Texrope 


Tighten three capscrews — 

and it’s ready to go! Entire sheave 

is locked securely to shaft and 

ips like magic! No set screws to 

shaft. Send for Bulletin B6310. 
‘Allis-Chalmers, Milwaukee 1, Wis. 
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this goes 
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i “SEE WHY THE NEW “MAGIC-GRIP” MOUNTS FAST, PERFORMS SMOOTHLY 
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are definitely 


when you provide extra safety 
and efficiency through duplicate 
water level supervision . . . 


The Reliance Safety Team double check way means 
convenient frequent checks at boiler & control point 


The cost is extremely small—in view of advantages gained— 
to make your water level indicating installation complete. You 
aren’t likely to “shoot the works and hang the cost” as the 
military forces have to do. So you’re not extravagant when you 
have sensible duplication in your indicating equipment. 

This Reliance double check gives assurance that boiler room 
“men have ample warning of unsafe or inefficient water levels; 
through sound when the Alarm Water Column whistle blows— 
through sight as EYE-HYE shows an accurate reading at all 
times, conveniently duplicating at control station or other re- 
mote point the reading of the boiler drum gage. 


RELIANCE 
WATER COLUMN 
EQUIPMENT 


RELIANCE EYE-HYE 

REMOTE READING 
WATER LEVEL 
INDICATOR 


ws — 
sheave 
ft and 
to 
B6310. 
Vis. 

A 1857 


| The EYE-HYE is as 
soundly justified as a 
telephone extension. 


Water Columns for all pressures, 
with and without alarms, and 
complete “trim equipment” have 
been the sole interest of Reliance 
since 1884. Your requirements 
can be filled with Reliance Gage 
Valves, Gage Inserts, and Gage 
Illumination. 


EYE-HYE is a convenient auxil- 
iary that brings your water level 
reading to instrument panel or 
wall, showing exact indication 
in a brilliant illuminated green 
column. Its action is completely 
hydrostatic . .. dependable and 
accurate. 


Write for full information about the Reliance Safety Team. 
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@ BOILER SAFETY DEVICES since 1884 


THE RELIANCE GAUGE COLUMN CO. + 5902 CARNEGIE AVENUE + CLEVELAND 3, OHIO 
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A LUNKENHEIMER DISTRIBUTOR IS LOCATED 
NEAR YOU, READY AT ALL TIMES TO ASSIST — 
WITH YOUR MAINTENANCE AND OPERATION 


TIGHT VALVE 


PREVENT 


PROBLEMS. YOU WILL PROFIT BY USING HIS — ft 


SERVICE. 


oO IRON, STEEL AND CORROSION RESISTANT ALLOY VALVES, 125 TO 2500 LB. S. | 


BOILER MOUNTINGS, LUBRICATING DEVICES, AIRCRAFT FITTINGS 


52 


POWER ® July, 


\ 
\ 
| 
WY 
= 
4 
=, 
“4 


CONSERVE FUEL- 


PRODUCTION 


° 


LUNKENHEIMER VALVES STAY TIGHT WITH LESS CARE! 


With today’s production problems and the Valves. They know these quality-built 
urgent necessity for conserving fuel, it is Valves serve longer and better on the job 


more important than ever to avoid waste- —are easier to keep tight with a minimum 
ful, costly, production-lowering valve of time, labor, and expense. 
leakage. 


The Lunkenheimer Co., Cincinnati 14, Ohio, 
I's good business to maintain a regular uy. S. A. Branch Offices: New Yosk 12 
check on valves, to make sure that they Chicago 6, Boston 10, Philadelphia 7, 
are tight and in proper working order. Export Department: 318-322 Hudson St., 
Maintenance men prefer Lunkenheimer New York 13, N. Y. 
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| yo SAY GOODBY to by-guess and by- 
memory methods when you plan sub- 

stations visually — with the help of Allis- 
Chalmers’ new “Unit Sub Builder” Set! 
At a glance you see what's available — 


7 the various ways it can go together — = 
, = and build up the solution to your power 3 
ff bia ‘distribution problem right on the top of 
il The new “Unit Sub Builder” will be my 
” @ shown by a field engineer from your near- 


by A-C district office on your request. A 
new Slide Rule and Check List save your 
time, contribute to better planning. ALLIs- 


CHALMERS, MILWAUKEE 1, WISCONSIN. ae 
Tune in the Boston Symphony, Blue Network, every Sat. Eve. 
A1745 


Py 
« 
“ 


ri 
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stations—with your eyes > wide 
_aided by accurate scale 


-Allis-Chalmers electrical a 


_ PE YOUR UNIT SUB IDEAS WORKED OUT WITH 
“Unit Sub Builder’Set 


CFFICIAL U.S. NAVY PHOTOGRAPH 


Starts hete 


WaterFOG ... the newest of fire-fighting methods . . . is especially 
valuable in choking off concentrated fires aboard ship or in plants. 
Even oil fires and fires around electrical apparatus now can be extin- 
guished with water. 


Sending out a stream of atomized water particles, WaterFOG 
blankets the blaze — chills the heat — cuts off the fire’s “breath”— 
and smothers the flames. 


In WaterFOG nozzles, tiny openings are so paired that streams of 
water impinge and shatter into mist. 


The nozzle holes are only 1/16” in diameter. Any foreign matter 
reaching them could easily cause clogging. For protection, two strain- 
ers are used; one at the hydrant or water pump; the other in the 
nozzle itself. 


After investigating the metals and alloys which could be used to 
make these strainers, the Rockwood Sprinkler Company, Worcester, 
Mass., selected Monel. For: 


Monel is strong and hard! Tests showed that light-gauge Monel strainers could 

resist the erosion and abrasion of water and solid particles blasting against 

them at pressures up to 600 psi. 

Monel resists corrosion! Any convenient source of water can be used for gy PLUG STSAINGR ane Monel wale, Mel 

WaterFOG. Monel strainers withstand corrosion by all kinds of water — fresh, y Kockwodod Sprinkler —~ig D uick-fiusbim 
type, approved by the Bureau of Ships, U. S$. Coa! 

Monel is readily workable! Strainer openings must even smaller than Used 

1/16” openings in the nozzle. In turn, the Monel sheet from which these strain- py he 76 equipment for fixed lnctaliatione. Fine: 

ers are made is thinner than the strainer openings, And, as the photographs gauge Monel strainers withstand 600 psi . . « bigh 

show, fabricating the strainers requires a ductile material easily shaped. Monel semperatures . . « severe corrosive attack. 

strainers can be joined by welding or soldering. 


Rockwood’s choice of Monel has paid off well. Every Monel strainer 
in WaterFOG installations in ships at sea or in industrial power 
plants ashore is still giving perfect service. 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL STREET, NEW YORK 5, N. Y. 
NICKEL 


ALLOY! 


MONEL* + MONEL® © MONEL* MONEL* © KR" MONEL* © INCONEL® NICKEL © WICKEL Sheet .. Strip. .Rods . Tubing .. Wire. .Costings.. Welding Rods (Gos & Elecir&! 


*Reg. U.S. Pat. Off. 


5 POWER ® July, 19 


. 
— 
= 
| 
4 


PRODUCING 
GASOLINE 


Sedimentation Tanks of the two Softeners and five of the ten Filters. 


: a T one of the big California refineries 
now devoted to the production of 100- 
octane gasoline exclusively, the installa- 
tion illustrated here, consisting of two 
50,000 GPH, Cochrane Deaerating Hot Proc- 
ess Softeners, with ten 9' dia. Filters, Mix- 
ing Tank, etec., supplies conditioned feed- 

water to the new high-pressure boilers. 
Many unique Cochrane features distin- 
guish this installation, among which are 
Flow Meter Panel ’ a stirring mechanism which reduces tur- 
Board for Anto- is yee | | hidity to less than 5 ppm, automatic sludge 
Control of blow-off, backwashing of filters with fil- 
: ‘ tered water and panel board control of 
chemical feeds. * Write for complete de- 
tails of this job or for a copy of Publica- 

tion 3000, “Hot Process Softeners.” 


Above—Chemical Mixing Tank. 


Right — Cochrane 


A DIVISION OF AMERICAN ENGINEERING COMPANY 


COCHRANE CORPORATION | se 3106 N. 17th ST., PHILADELPHIA 32, PA. 


SOFTENERS + METERS STEAM SPECIALTIES | 
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* * OUR PLEDGE MAINTAINED x x 


On October 2, 1939, we announced the policy of ‘‘no increase in sell- 


ing prices’. A progress report made October 2, 1941, showed we 


actually had reduced prices by more than 6% during the period 1939 
to 1941. 


We have adhered to this policy of price reduction throughout the 


war years. Despite general increases in the costs of labor, materials and 


distribution . . . and despite governmental regulations . . . we have 


been able to maintain or reduce our prices throughout the entire period 


from 1939 to date. 


This has been made possible by our incentive system . . . a method 


which, if it had been applied throughout industry, would have doubled 


America’s output of war goods for a quicker Victory and would have 


cut the cost of the war by 50%. 


America’s future depends largely upon her efficiency of production. 
Our proved incentive system has in it the seeds of a satisfactory answer 


to the difficulties of this nature in industry. 


THE LINCOLN ELECTRIC COMPANY 


Cleveland 1, Ohio 


May 7, 1945 j 
Victory in Europe Va 
«foe 


President 
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The most important step in the boiler water con- 
trol service furnished by W. H. & L. D. BETZ 
is the regular monthly report prepared by our 
Engineering Department and which is termed 
“Recommendations”. This report is submitted 
directly to the plant. 


A typical report is shown on the facing page. It 
should be noted that these “Recommendations” 
offer constructive criticism and advice where 
applicable and suggest changes in the control 
when necessary. In this manner the plant obtains 
the benefit of professional engineering supervision 
which is so essential for proper chemical treatment 
and control. This is a continuous close supervision 
which is coupled with the plant’s own control 
applied thru a daily testing program which has 
also been established by our Engineering Depart- 
ment. Thus, as copies of the plant’s daily test 
records are received by our Engineering Depart- 
ment, they are immediately reviewed by our 
Chemical Engineers and if any divergence from 
the established control is detected, the plant is 
notified at once. Otherwise, if the record appears 
to be in good order—that is, if the daily test 


CHEMICAL ENGINEERS— 


CONSULTANTS ON ALL WATER PROBLEMS 
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records indicate the chemical balances have been 
properly maintained—this fact is confirmed to the 
plant in the regular monthly “Recommendations” 
report in the manner shown on the opposite page. 


This comprehensive engineering guidance is the 
keystone of Betz Service. That is why we stress it 
to all of our clients. It is their assurance against 
unscheduled boiler outages which can so often 
result in costly production delays. A service such 
as this is a “must” in modern boiler plant operation. 


W. H. & L. D. BETZ 


Gillingham & Worth Sts., Philadelphia 24, Pennsylvania 


BOILER WATER CONDITIONING SERVICE 


1. Complete plant investigation and 
report. 


2. Establishment of plant control. 
3. Daily plant control tests. 


4. Detailed review of plant tests 
and report. 


5. Supplementary complete laboratory 
analyses. 


6. Periodic ‘‘check-up”’ visits. 


No. 4 in a series of advertisements outlining the 
fundamentals of Betz service. 
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“Electrical Surges at Shift 
Change Caused Shutdowns 
On Our War Loaded Circuits 
—-But BUSS Fuses Cured 
Our Trouble.” 


Mr. V. R. LUNDQUIST, Plant Engineer 
The Benrus Watch Company 
Waterbury, Connecticut 


““Ours was a typical plant expanding rapidly due to increased 
production for war,’”’ Mr. Lundquist explained. “All of our lines 
were loaded to near capacity. Then trouble started. Fuses in branch 
circuits were blowing as often as 5 or 6 times a week at shift 
changes. The sudden surges created in the lines when a battery 
of machines started simultaneously caused ordinary fuses to blow. 


Then, of course, the machines shut down and irreplaceable pro- 
duction time was lost. 


“About January, 1942, we installed Buss Super-Lag fuses in 
all circuits. The trouble was corrected immediately, and we have 
experienced no recurrence of this costly nuisance. 
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04, TOC, CAN PROFIT BY 
STANDARDIZING ON BUSS FUSES 


Mr. Lundquist’s experience that led him to specify 
BUSS fuses at Benrus Watch Company is a typical 
reaction of men who have tried these fuses. It is proof 
that shutdowns caused by needless blows can be pre- 
vented—and adequate protection can be provided in 
the same protective device. 

As for BUSS Super-Lag fuses—the experience of 
thousands of plants throughout all industry has proven 
time and again that by using them you can obtain 
trouble-free protection at a lower overall cost than with 
any other renewable fuse. 

They require no maintenance or periodic inspection. 
They don’t open needlessly. If one opens you know 
there is some fault that needs correction. 


Plating room generator 
at Benrus Watch Co., 
Waterbury, Conn. 


Here is Why BUSS Super-Lag Fuses Greatly 
Reduce or Entirely Prevent Needless Blows 


The fuse case is designed to insure good contact on 
the link, even when the fuse is by an inexperienced 
person—and it is so designed that vibration or heavy 
overloads or the constant heating and cooling of the 
fuse will not permit poor contact to develop. Thus, 
excessive heat which causes fuses to blow when they 
should not is prevented. 

The fuse link used is the famous “‘BUSS SUPER- 
LAG.” It has lag-plates attached which give it a long 
time-lag so that unusually heavy starting currents or 
other harmless overloads will not cause the fuse to blow. 


And Here is How to Solve the 
“Shutdown Problem” in Your Own Plant 


. Pass the word along that all purchase records dealing 
with circuit protective devices should be immediately 
changed to call for BUSS Super-Lag Renewable fuses. 
Then, as fuses are replaced or new installations made, 
your plant will automatically get the benefit of the 
carefree, trouble-proof protection that BUSS Super-Lag 
fuses give. 


BUSSMANN MANUFACTURING CO. 


University at Jefferson, St. Louis 7, Missouri 
Division McGraw Electric Company 
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What makes your town tick 


The answer, of course, is power. 


Factories, offices and homes, today, are geared 


to dependence upon power. Power always avail- 
able—instant and adequate. 


That is the big advantage of ALCO diesel en- 
gines over many other types of prime movers. 
Their power is always available, always ready. 


Other ALCO advantages are high capacity per 
unit of space—and weight. ALCO engineers pio- 


neered lighter-weight, more compact, higher-spee 
diesel engines— proved that less weight and bul 
could be combined successfully with higher engité 
power and greater durability. 


More than a million and a half horsepower 0 
ALCO diesel engines are in central stations, ship 
oil-well drill-rigs, pumping stations, stores, hosp! 
tals, dredges, tugs, ferries, mines, mills and mat} 
other applications requiring dependable, econom! 
cal power. 
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BRONZE WEARING | BRONZE SHAFT 
RINGS PROTECTING SLEEVES 
protect both impeller and casing; permit screwed against impeller hubs; 
larger clearance with less leakage, as com- outer ends packed leck-tight, 
pared with plain rings, hence lost longer. but free to expand. 


STURDY COMBINED 
RADIAL AND BALL 
THRUST BEARING 
grease lubricated; other 


STUFFING DIAPHRAGM CASING FLEXIBLE 
BOXES BUSHING BUSHING COUPLING 
extra deep, arranged protects diaphragm protects fits on taper, to in- 
for water sealing; casing; sure concentricity 
able. q renewable. and easy removal. 


In this pump the two single-suction impellers 


Opposed impeller pump driven go 
De Laval yelocity- stage turbine; haye their suction inlets facing outwardly, thus 


250 g.p.m., 457 #. head, 3400 r.p.m. 
Oo : ‘balancing the pump hydraulically and requir- 
ing only two pairs of wearing rings. ‘High effi- 
_ ciency is thus combined with simple construction. 
Pumps built in capacities up to 1500 g.p.m. and 


for heads up to 800 ft. Ask for Catalog P-3226. 


BRONZE SINGLE-SUCTION 
IMPELLERS 
opposed to balance end thrust; accurately rs 
. finished; hubs do fot extend under dia- mn | | 
phragm and so not subjected to weer. 
and discharge nozzles on # 
i lower half. 4 | 
bearing free to slide. 2 | 
| 
O | 
= ip 
¥ | 
at 
DE LAVAL STEAM TURBINE CO. ..TRENTON, N. J. 
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PLANTS IN 25 CITIES . . OFFICES EVERYWHERE 
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THE CONTINUOUS ASH DISCHARGE YOU'LL SEE 
TO THESE 10 ADVANTAGES \ 
Permits use of low-cost fuel NO \ 
Eifectively handles all types odic gumpind of ashes: Operat: 
of loads ing costs are held down. Al 
porous and lets low pressure 
Fuel bed flow unrestricted ait flow through the grates i 
Prevents formation of objection” 
e Ash dischatg® is q 
e Keeps operating costs low q 
e Keeps installatio® cost low 
We 
‘ Stingh 


LINK-GRATE STOKERS 
GIVE MORE STEAM PER 
POUND COAL 


There is little unburned fuel in the ash discharge of a Westinghouse 
Link-Grate Stoker. Combustion is thorough. 


Link-Grate motion maintains a regular combustion rate by continu- 
ously processing the fuel bed to keep it porous. Agitation at the rear of 
the stoker promotes a uniform flow of coal over the underfeed section 
and keeps the burning lanes open. 


Grates first move up to break open the fuel bed and let low pressure 
air flow through the grates. The downward movement of the grates 
crumbles and conveys the burning fuel. 


Positive movements of the fuel 
SEE A LINK-GRATE DEMONSTRATION IN YOUR OWN OFFICE ed toward the ash discharge elimi- 
nates periodic dumping and reduces 
labor. Clinkers are no problem. 
Link-Grate motion prevents closed 
pores in the fuel bed and eliminates 
the cause of large clinkers. 


Ability to handle all types of loads 
is another outstanding characteristic 


Almost invariably, when a stoker buyer sees a 
Link-Grate in action he becomes a user. Realiz- 
ing the difficulty that is often encountered by an 
individual or group in visiting a stoker installa- 
tion, Westinghouse has prepared a new 15- 
minute 16 mm sound movie showing in detail the 
operation of a Link-Grate Stoker. Prints of this 


: 
of the Link-Grate Stoker. It can meet 


house Electric Corporation, P. O. Box 868, suddenly increased steam demands 
Pittsburgh 30, Pa. quickly with full combustion effi- 
ciency because the fuel bed is always porous. 


Before you make another investment in stokers be sure you have 
complete information about the Link-Grate. If possible, see one in 
operation. Your nearest Westinghouse office will be glad to arrange an 
appointment with a present user. Westinghouse Electric Corporation, 
P. O. Box 868, Pittsburgh 30, Pennsylvania. J-50462 
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kept this 


plant’s driveway 


last winter 


The heavy snows of last winter 
crippled many a plant by delaying 
material deliveries and hampering 
product shipment .. . and if yours 
was one of this unfortunate number, 
a new wrinkle used by the Hewitt 
Rubber Company at Buffalo, 
N. Y., may suggest a simple future 
defense. 

A new driveway 12-feet wide 
and 80-feet long was put in last 
summer, with Byers Wrought Iron 
pipe coils beneath the concrete 
slab. The heating medium was ex- 
haust steam at about 10-lbs. pres- 
sure. Coils were pitched so that 
the condensate would drain into a 
sump at the end of the drive. Plans 
called for continuous operation, 
starting about the first of November. 

The winter provided a severe 
service test. During the 20-day 
period when 45 inches of snow 
fell, the thermometer never rose 
above freezing . . . and at times 
was down to zero, with a 45-mile 
wind blowing! 

A similar installation, on a 
smaller scale, was made under a 
sidewalk at the Sarco Manufactur- 
ing Company plant at Bethlehem, 
Pa. Hot water was used as the 
heating medium, and completely 
satisfactory results were obtained. 

Obviously, these installations call 


Corrosion costs you 
more than Wrought Iron 
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Supplemental mesh was placed above each coil. 


for unusual corrosion resistance in 
the pipe. Byers Wrought Iron pro- 
vides it. In hundreds of applica- 
tions where it has been buried for 
years in the ground or embedded 
in concrete, its superior durability 
has been convincingly demon- 
strated. In addition, the material 
is easily formed and welded; it has 
high heat emission; and it expands 
and contracts at practically identi- 


Pipe coils of Byers Wrought Iron were laid on a sand bed wich we 
reinforcing mesh above, and topped with 6-in. of concrete. fi 


* 


First test came on Novem-, 
ber 30, when a considerable 
snow and freezing weather 
struck. This was followed 
by 45 inches of snow be- 
tween Dec. 12 and Jan. 2. 


In each storm, the installa- 
tion speedily cleared the 
driveway. Users reported 
that within a few minutes 
after the snow stopped, the 
driveway was completely 
bare. 


cal rates with concrete, which helps 
protect against thermal cracks. 

We have just produced a Case 
History showing a “round-up” of 
several installations. If you would 
like a copy, just write. 

A. M. Byers Co., Pittsburgh, Pa. 
Established 1864. Boston, New 
York, Philadelphia, Washington, 
Chicago, St. Louis, Houston, 
Seattle, San Francisco. 


BYERS 


GENUINE WROUGHT IRON 
TUBULAR AND HOT ROLLED PRODUCTS 


STEEL TUBU OPEN HEARTH ALLOY STEELS 
CARBON STEEL TUBULAR PRODUCTS 
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Make Your Own 


VERY POWER ENGINEER must be his 

own postwar planner. Today, with Germany 
defeated and many buying restrictions removed 
from power equipment, the engineer should 
know exactly what’s wrong with his plant and 
what it needs to make it right. This informa- 
tion should be on file in black and white—in 
writing, charts and drawings. 

To know your plant and chart its future 
course is common-sense engineering. It also 
fits, hand in glove, the nation-wide drive of the 
Committee for Economic Development to get 
every responsible American working on his own 
private postwar plan. What the country needs, 
says CED, is not one master plan but thousands 
of practical private plans fitted to local needs. 

The engineer will recognize this as sound 
advice. He knows that no central board could 
tell him what kind of a plant he should have. 

Many power engineers completed their post- 
war power plans before VE day. For the rest 
the time is getting late because most items 
of power equipment can now be bought with- 
out priorities. There is no need to tolerate fur- 
ther waste and outages caused by overage, worn 
out machines. 

Start planning with a study of the existing 
plant in terms of fuel costs, labor and service 
costs, dependability, etc. Then compare actual 
conditions with good practice. See what can 
be gained and what it will cost. 

Planners must consider also probable future 
loads (electrical, steam, air, refrigeration, etc) 
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Postwar Plans 


Ais 


because these will fix the number and kind of 
units, the pressure and the hookup. Here top 
management should be consulted to learn what 
are the business and production plans to which 
power plans must be harnessed. 

Finally, remember that power equipment is 
a long-term investment. Oversights may be 
ruinous, so here are points no engineer planner 
can afford to overlook: 


1—Fuel versatility. Make certain that firing 
equipment and furnaces, fuel and ash-handling 
facilities are ample for full load and high 
efficiency with any fuel that might be economi- 
cally available in the given locality during the 
life of the plant. 


2—Smoke and dust. Stricter smoke regulations 
are a postwar certainty. To protect your prod- 
uct, your workers, your company’s good will and 
pocketbook, be sure the plant is designed to 
operate without smoke or excessive stack dust. 


_3—Pressure and hookup. When byproduct 


power is planned check hookup carefully. Be 
sure steam pressure is high enough to take care 
of power loads that may grow faster than 
process loads. 


4—Wages and fuel prices. Evaluate operating 
ease and equipment efficiency on the basis of 
continued high wages and fuel prices. 


5—Flexibility. No planner can foresee every: 
thing, so leave elbow room in your plan for 


future changes of mind to fit new and unpre- 
dictable business situations. 
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Postwar plans call for tremendous expansion of hydro and 
steam generation in one of the world’s power-poorest areas. 
Robert C Cockburn, just returned from Calcutta, tells the 
story of India’s power planning to John S G Shotwell 


P INDIA APPEARS on most maps as a 
small triangular country in the south of 
Asia. Actually, it covers a territory al- 
most as extensive as the U.S. If the 
map of India were overlaid upon that 
of the U.S., drawn to the same scale, 
Kashmir would correspond to Winnipeg, 
Canada; Cape Comorin would fall some- 
where in Yucatan, Mexico; Karachi 


about Denver; Calcutta near White Sul- 
phur Springs; and Rangoon between 
Charleston and Bermuda. 

India’s population of over 400 mil- 
lion are employed mostly in agricultural 
pursuits, barely scratching a living from 
the soil, whereas all industrial life is 
concentrated in a few areas, mainly in 
the presidencies of Bengal and Bombay 
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_ subcontinent of Asia, deriving both it: 


and the Indian states of Hyderabad and 
Mysore. Thus, power production cen- 
ters chiefly in these areas. 

For many decades following its firs! 
contact with the mechanized West, India 
remained essentially an agricultural 


sustenance and trading wealth from the 
products of the soil. During the latter 
half of the nineteenth century, severé! 
important innovations were brought 
about, notably the establishment of cot 
ton and jute mills, but it was not until 
World War I that any general develop 
ment and expansion of industry 0 
curred. 

During that war period, closing % 
the sea lanes combined with scarcities 
in Europe and other areas, of thos 
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manufactured articles necessary for In- 
dian well-being, brought home to In- 
dians the danger of an isolated economy 
wholly dependent on the export of raw 
materials. The outbreak of hostilities 
in 1939 with the resulting destruction 
and consumption of so many commodi- 
ties on an unheard-of scale further 
focused attention on India’s industry. It 
has been faced with the task of not 
only making up the deficiencies in goods 
used by the civilian population but also 
furnishing a sizable portion of the war 
material necessary to repel Japanese in- 
cursions, 


Coal, Hydro and Oil 


Indian industry relies for its power 
on coal, hydro-electricity and oil. Fol- 
lowing the fall of Burma, oil tem- 
porarily lost much of its value since the 
important producing fields were located 
in that area. Bringing oil from the 
Persian gulf was a long haul. 

Geography and highly seasonal rain- 
fall have also imposed certain limi- 
tations on Indian hydroelectric develop- 
ment. The larger rivers, such as the 
Indus, Ganges and the lower Brahma- 
putra, are broad, relatively shallow and 
sluggish streams that traverse very flat 
terrain unsuitable for power dams. Thus, 
the initial developments and, in fact, 
most of the developments are located in 
the Western Ghats, a minor mountain 
chain extending along the western coast. 
These supply such important centers as 
Bombay, Hyderabad and Bangalore. 


* 


Fig. 2—The Cauvery is one of India’s 
sacred rivers and is here being saluted 
a such even though the waters have 
come through the sluices of Mettur Dam 
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Fig. 1—Typical oil-engine plant is this station at Sulemanke. Three 240-hp units 
in the background, 60-hp set in front. Note low-tension switchboard at left 


While several smaller plants have been 
established on the Jhelum and Swat 
Rivers and other Himalayan streams, 
they are not important from the indus- 
trial viewpoint because of the unde- 
veloped nature of the northern: areas. 

Coal is the major source of power 
throughout India. The fact that the 
coal fields are in the central and north- 
eastern portions of the country has had 
important bearing both on the place- 
ment of power plants and on industrial 
development. This trend is greatly 
accentuated by the location’ in the same 
general area of the richest and most 
extensive iron deposits. 

Because of the shortage of rolling 
stock, this concentration of power and 
industry in the neighborhood of the coal 
fields has been of greater significance 
than in most other countries. The war 
in the Mediterranean forced the expor- 
tation of coal from India to that theater 
with the result that Indian power out- 
put was sharply curtailed, so much so 
that many jute and other factories were 
obliged to operate on a reduced scale 
and even such important utilities as ice 
factories were able to operate only suf- 
ficiently to supply hospitals. 

While numerous small power plants 
are located in the non-industrial cities to 
supply them with electricity for domes- 
tic purposes and such utilities as ice 
plants, street railways and lighting, the 
main power production centers in the 
presidencies of Bengal and Bombay, 
containing the important ports and in- 
dustrial centers of Calcutta and Bom- 
bay. Calcutta is not only the seat of 


the jute industry but also possesses 
numerous subsidiary industries. includ- 
ing silk and flour mills, tanneries, chem- 
ical plants, match factories, vegetable 
oil mills, etc, largely centered around 
the city itself. Being near the coal de- 
posits of central India and Bihar and 
beyond the practical reach of hydro- 
electric transmission, this region relies 
primarily upon steam power. 

Established with technical assistance 
from the U.S. js the famed Tata Iron 
& Steel Co, Ltd, at Jamshedpur, some 
150 miles west of Calcutta. This plant 
shares the honor with Neweastle in 
Australia of being the largest steel 
works in the British Empire. The Tata 
family not only control the iron and 
steel industry but also founded and 
built the hydroelectric system of western 
India. 


Textile Industry 


Bombay, together with Ahmedabad. 
contains the bulk of the cotton and 
textile industries, today supplying not 
only the country’s civilian needs, but a 
considerable portion of the clothing re- 
quirements of the Indian army and 
the armies of the United Nations fight- 
ing on various fronts. Unlike Cal- 
cutta, these centers are able to avail 
themselves of the hydroelectric power 
from the various plants in the Westerm 
Ghats. 

Mysore and Hyderabad have become: 
important suppliers of planes, muni- 
tions and other chemical and mechani- 
cal products. These states possess suit- 
able sites for hydro power, some of 
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which have been developed. Continued 
expansion and additions to the Cauvery 
River project in Mysore State have in- 
creased its original capacity more than 
tenfold. This plant is situated at Sivas- 
amudram and transmits power over 
some 92 miles to the mining companies 
in the Kolar gold fields. 

The majority of the Indian power 
systems are state sponsored, the prin- 
cipal exception being those owned or 
controlled by the Tata group and serv- 
ing the Bombay area. All installations 
in the states of Mysore, Hyderabad 
and Kashmir are operated under state 
auspices. The remainder are operated 
by the Government of India under 
British direction, 


Industrial Power 


As a result of the complex setup of 
the country and the widely dispersed 
industrial conditions, most of the steam 
and oil installations are owned and 
operated by the individual plants using 
their power. For this reason, net- 
works for power transmission are lack- 
ing and the voltages extremely diverse. 

This diversity of ownership makes 
it difficult, even in normal times, to 
estimate Indian power output based on 
coal and oil. War conditions have pro- 
foundly affected both resources. The 
requirements for coal abroad as well as 
strained railway facilities have particu- 
larly affected power production. In 
previous times oil found its widest use 
for power in Madras and South India, 
and by one or two of the railway sys- 
tems. Loss of the Burma fields made 


Fig. 4—Getting ready to rewind lower half of a generator in place requires hand 


labor of many men. 


many conversions and improvisations 
necessary, especially since the only 
large producing field in India is in the 
extreme northern part. 

The Ganges and the other large 
Indian rivers, as mentioned previously, 
are not particularly suited for hydro- 
electric development because they flow 
through relatively level country and the 
rainfall is confined to the brief mon- 
soon. However, at Hardwar, on the 
Ganges some distance from Benares, 
a hydroelectric system has been built 
in conjunction with a large irrigation 


Fig. 3—Superintendent of a generating station inspects his modern switchyard 
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Note varied head dress and bare feet of typical laborers 


scheme as a combination development. 

The power station itself is not large, 
being approximately 30,000 kw, but the 
cost of electricity is low since the main 
capital costs of the project are assessed 
to the irrigation works. Thus, the 
expense of dams, reservoirs, diversion 
weirs, tunnels and pipelines was not 
charged to electrical power. The water 
is supplied to the power plant by a 
large irrigation canal and the water 
discharged from the tailrace is also 
used for irrigation. A further advantage 
in the setup rests in the fact that the 
maximum flow through the canal coin- 
cides with the maximum electric load, 
both occurring in the hot season when 
water is needed for irrigation. 

For many years religious obstacles 
held up this irrigation system, im- 
portant though it was for the well-being 
of India in reducing the danger of 
famine. In order to be effective, the 
Ganges, that “Holy of Holies” to the 
Hindus, had to be dammed and di- 
verted—a sacrilege. It required much 
time and diplomacy to overcome the 
religious aspects. 


Postwar Planning 


The government of India in its post- 
war reconstruction planning, has set 
up a central Technical Power Board. 
one of whose members has been an 
official of the TVA. This Board is to 
initiate, coordinate and promote 
schemes for electrical developmen! 
throughout the country and to em 
courage the use of electricity by educa 
tion and propaganda. It has al: 
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Fig. 5—Constructing a sluice for headrace canal of a hydro 
project in Mysore, one of India’s most progressive states 


adopted a policy of expanding industrial 
use of electricity, particularly in the 
manufacture of fertilizers that are so 
badly needed generally in agriculture. 
India is the very last among the 


postwar electric power development, 
set up a program calling for the invest- 
ment of about 150 million dollars in 
central power-plant equipment. This 
represents new capacity aggregating 


Fig. 6—Penstocks lead down the rugged hillside from hand- 
built stone structures, typical of most construction in India 


higher than Boulder’s 730 ft, might 
be constructed. Chami damsite on the 
Giri River resembles TVA’s 500-ft Fon- 
tana concrete dam. Bhakra on the 
Sutlej River would need a dam about 


nent. large nations of the world in the use approximately 65% of the existing like that of 600-ft Shasta. Larji on the 
arge, of electricity. Whereas the annual con- installations. The conference admitted Beas River would be another Boulder 
t the sumption of electricity per capita in that Indian needs call for a far larger in size, as would Dianghar on the 
main the U. S. is about 2000 kw hr., the expansion than is at present proposed, Chenah. 
assed equivalent figure for India is 5 kw hr _ but it felt that a start must be made and All of these, in Punjab, would pri- 
the per person. This explains in large meas- that the above was the minimum that marily be built for irrigation with some 
rsion ure. why development of electricity could logically be considered. flood-control benefits and navigation as 
} not and its proper utilization occupy a A recent investigation by John L_ well as power. Substantial power would 
water prominent place in Indian policy. It Savage, U. S. Bureau of Reclamation, be available for purposes other than 
by a has been estimated that the potential disclosed six potential hydroelectric water pumping. 
water water resources of India amount to 27 sites, five in Punjab and another in ; 
also million hp. Present installations de- United Provinces on a tributary of the Ganges Tributary 
ntage velop only in the neighborhood of Ganges. The Punjab development A 600-ft dam at Nayar in United 
it the 600.000 hp. would total 750,000 kw and entail ex- Provinces is believed to have been ap- 
coin- A recent conference of leading In- tensive irrigation. At Toms River, a proved for construction soon after the 
load, dian power engineers, to consider the heavy-arch concrete dam, perhaps War. A tributary rather than the main 
when stream was chosen as the site because 
of extreme variations in the Ganges 
tacles flow and because another potential loca- 
, im- tion would have flooded out a particu- 
being HYDROELECTRIC DEVELOPMENTS OF INDIA larly sacred temple. 
er of Name Location Kw = Ownership Area served This postwar planning is primarily 
>, the Bombay Hydro-Electric Western 183,000 Private | Bombay &suburbs, hydroelectric development but the huge, 
‘0 the Works, Ltd Ghats Thana, Kalyan, incompletely developed coal fields have 
id di- Greater Poona not been overlooked. Postwar plans 
much Mysore Hydro-Electric Cauvery 47,000 Indian Mysore, Bangalore for the expansion of steam power in 
e the Works River state and 200 towns and those areas where hydroelectric power 
; villages is not feasible are also being set up. 
Under Construction 35,000 Large central stations of the most 
Madras Pykara 24,900  Gov’t of Madras presidency modern design will be built. 
; post: Mettur 17,000 India Indian industry can manufacture 
as sel Papanasam 28,000 much of the equipment required for 
Board, Kashmir 15,000 Indien Srineger and this postwar expansion, but a 
apie River state ’ Baramulla deal will have to be imported. Indian 
| is to Ins manufacturing facilities are now over- 
mae United Provinces Works Hardwar 29,700 Gov't of towns and irriga- loaded in the manufacture of war ma- 
ypment bade tion works teriel and shipping is still too critical 
1 en Punjab Hydro-Electric Uhl River 12,000 Gov't of Amritsar and Lahore to consider the transportation of such 
educa- : India ' large quantities of bulky material until 
; also Under construction 118, 600 Ludhiana and 19 the cessation of hostilities even if equip- 
. other towns ment could be obtained immediately. 
y, 1945 
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Electronic Maximum-Demand Controller 
Saves $2400 a Year 


When maximum-demand peaks boosted electric-power bills so that they were unreasonably 


high, A R Wismer and his associates in the electrical maintenance department of a Canadian 


plant designed an electronic demand controller that reduced power costs $200 a month 


> Many power contracts have a clause strument is a polyphase indicating de- We extended the meter’s pointer so 
that penalizes the customer if monthly mand meter. This meter has a 15-min _ that it comers © small hole drilled in 
demand exceeds a given amount. Other _ time interval. To have the meter actu- three adjustable slides bolted to the 
contracts increase the power rate as the _ ated by total plant load its current coils __meter’s face. Three T-v 15-w projector 
ratio of maximum to average demand are connected in series with the trip re- lamps are mounted in aluminum tubes, 
increases. Either way, if monthly max- lay coils and current transformers for each with two plastic lenses to focus 
imum demand can be decreased without the main feeder switch. Potential coils their light in a beam. These beams 
interfering with production, operating of the meter connect to the 440-v power __ shine through the holes ™ the adjust- 
costs will decrease. supply through potential transformers. able slides and slots cut in the meter 
To determine whether a maximum- 

demand controller is justified, make a_ | 

graph of power demand for a given per- 
iod and observe how frequently maxi- 
mum demand occurs, how much it ex- 
ceeds normal demand, and its duration. 
Usually you can plot this graph from 
the power company’s graphic-demand- 
meter record; or, from an indicating- 
demand meter, take readings at suitable 
intervals to plot the curve. Also deter- 
mine the load that can be dropped tem- 
porarily to control maximum demand 
without interfering with production. 
Frequently the power of electric fur- 
naces, heat-treating tanks and the like 
can be interrupted for a short time 
without detrimental effects. 


Power Load Studies 


When we made these studies of the 
power load in our plant, only one or 
two peaks occurred each month. Our 
dural heat-treating tank would maintain 
its temperature within a minimum safe 
value for about 15 min with all power 
cut off. Also, a 75-kw furnace could be 
disconnected from the power line for 
some time without affecting production. 
We therefore decided to install a con- 
troller to cut off these loads automatic- 
ally in three steps as the load ap- 
proached the contract demand and to 
connect them as the peak receded. 

Previous experience with contact- 
making instruments indicated that we 
needed a more reliable method for pro- 
ducing the initial impulses to the maxi- 
mum-demand control relays. Therefore 
we used photoelectric tubes. 

As shown in Fig. 4, the controller in- 


Fig. 1—Two relays in panel above dural heat-treating-tank control and meter board 
cut power off in two steps if maximum demand exceeds predetermined values 
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A_ Auxiliary relays controlling furnace loads 
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ply = 
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| in 
the To current * 
ctor ‘ transformers 
ie Fig. 2—Demand-indicating meter with Fig. 4—Wiring diagram of maximum-demand-meter and electronic amplifier-relay 
photoelectric tubes and projector lamps assemblies, Fig. 3, and the auxiliary relays controlling maximum demand, Fig. 1 
ams 
' face to strike the cathodes of three pho- relay opens its contacts to cut off one to charge condenser O to give it the 
oad toelectric tubes mounted behind the 


meter face. We mounted the complete 
assembly on a bracket and fastened it to 
the meter base, as in Fig. 2 and 3. In 
this assembly each photoelectric tube 
can be separately adjusted. 

Light beams are so arranged that as 
the pointer moves upward across the 
scale it cuts off the upper beam first, 
then the center one and finally the lower 
one. This gives the meter control of the 
three photoelectric tubes to provide 
three stages of load control. As shown 
in Fig. 4, each photoelectric tube has 
its own amplifier and relay. Each re- 
lay’s contacts B are in series with a 
24-v substation control battery and an 
auxiliary relay coil A at the loads. Fig. 
land 3 show how relays A are mounted 
above electric-furnace meter-and-con- 
trol panels to disconnect these loads if 
demand exceeds the set amount. 


Amplifier-Relay Operation 


As long as the light beam falls on the 
tube cathodes, amplifier-relay contacts 
B remain closed and energize the auxil- 
iary relay coils to hold their contacts 
closed. When contacts B are closed, 
the loads they control remain on the line 
unless intentionally disconnected. 

If the load increases above a predeter- 
mined demand, the demand-meter’s 
pointer comes into the light beam on the 
first photoelectric tube. This action 
causes No. 1 amplifier-relay contacts B 
to open and disconnect a 75-kw electric 
furnace, which can be off for 15 min 
without seriously affecting production. 
If the load continues to increase, the 


half the power to a 240-kw dural heat- 
treating tank. 

Should the load increase to where 
the demand meter’s pointer cuts the 
third light beam, No. 3 amplifier drops 
the other half of the dural heat-treating- 
tank load. Covers on this tank assist in 
holding the heat so that it also can be 
cut off from the power supply for 15 
min before its temperature drops below 
a safe minimum. 

Fig. 5 and 6 show the circuits for one 
amplifier relay, which includes a photo- 
electric tube P and an amplifying tube 
T. When the transformer secondary has 
the polarity in Fig. 5, anode of ampli- 
fying tube T is minus and it does not 
conduct. Center transformer section 
supplies heating current to the cathode 
heater. The left-hand transformer sec- 
tion makes the photoelectric-tube anode 
minus and this tube also does not con- 
duct. This transformer section has a 
closed circuit through resistor R, as in- 
dicated. It also applies potential from 
cathode C to grid G. The latter acting 
as an anode permits the transformer 


polarity shown. ° 
When transformer polarity reverses, 
as in Fig. 6, with the light beam on 
photoelectric tube’s cathode, the tube 
conducts. Condenser O therefore dis- 
charges through this tube and the left- 
hand section of the transformer. Be- 
cause condenser O can _ discharge 
through tube P, minus potential on con- 
trol grid G drops so low that tube T 
conducts. This circuit is from the 
right-hand transformer section through 
tube 7, the relay coil and back to the 
transformer to close relay contact B. 
At the same time condenser QO, is 
charged to give it the polarity shown. 
When the transformer polarity reverses, 
condenser O, discharges through the 
relay coil to prevent its contacts chat- 
tering when tube T is not conducting. 
If the light beam on tube P is in- 
terrupted by the demand-meter pointer, 
this tube cannot conduct and condenser 
O makes grid G sufficiently minus to 
prevent tube T from conducting. Relay 
contacts B then open to drop some of 
the load, as previously explained. When 


sard demand meters pointer interrupts the Fig. 3—Indicating maximum-demand meter with photoelectric assembly on the left 
lues second light beam and No. 2 amplifier and the three electronic amplifying relays mounted above main power switchboard 
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Fig. 5 and 6—Wiring diagrams of maximum-demand-meter 
photo-electric assembly and one amplifying relay. Circuits are 


the power peak drops to normal, de- 
mand-meter pointer moves back out of 
the light beam and tubes P and T again 
conduct and relay B closes its contacts 
to switch the load back into service. 
Each of the three amplifier relays is 
similar to Fig. 5 and 6 and operates in 
the same way. 

This maximum-demand controller has 
been in operation for over one year with- 
out failure, requiring no attention other 
than setting the cutoff points each 


month. A change in setting of these 
points is necessary because plant load 
and maximum demand changes from 
winter to summer. We have not had a 
projection lamp or an electron-tube fail- 
ure, which is probably because of the 
comparatively low voltage on them. 
The cutoff point was quite difficult to 
set because production interference 
could not be tolerated. We found that 
highest power demands occurred about 
10 am on dull days when all lights 


indicated for both directions of current flow in the 110-v ac 
power-supply system, and functioning of equipment is shown 


were in use and we therefore made our 
adjustments at that time. This con- 
troller will not limit maximum demand 
to a definite value unless it controls 
total plant load. Otherwise, the de- 
mand varies inversely with the percent 
of load controlled. The controller is 
also affected by the amplitude and rate 
of increase of load surges. Comparing 
demand-power costs before and after 
installing, we are making a saving of 
about $200 per month. 


Russia Restoring Dneiper Hydro Station 


restoration, the Germans also wrecked the highway bridge across — 
the dam, carried off all electrical equipment, demolished 
cranes and blew up a 4story control building. Photos show 
crews restoring dam and powerhouse. Equipment for the 
latter is being built in this country. Photos, courtesy Sovfoto 


Retreating before the Red Army, the Nazis completely 
wrecked the Dneiper hydroelectric plant, as shown at left. 
The dam did not suffer as severely as the plant, damage being 
confined chiefly to blasting away some gate piers, as at the 
right. According to I Kandalov, chief engineer for station 
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Put the Trap 


Where Air and Condensate Collect 


Accumulations of air and condensate interfere with free steam flow, prevent complete heat 


transfer and lower the efficiency of steam-heated machines. Before a heating unit can func- 


tion properly, it must be equipped with an automatic trap that is suited to the particular job 


By R L CLARK 
Strong, Carlisle & Hammond Co 


> A STEAM TRAP’S principal purpose is 
automatic removal of air and conden- 
sate from steam-heated equipment and 
distribution lines. Obviously, without 
some means of draining, steam equip- 
ment subject to heat loss would eventu- 
ally fill with condensate. Suppose we 
used a globe valve for a drain and 
opened it exactly enough to drain out 
all water without releasing steam. It 
would: (1) discharge condensate as it 
accumulates (2) hold back steam 
(3) vent air (always present in varying 
amounts ). 

Principal objection to the globe valve 
is that it must be readjusted for every 
change in pressure or condensation rate 
or it will hold back condensate at 
heavy loads and leak steam at light 


loads. The automatic steam trap is a 
mechanical device that discharges the 
condensate and air, yet holds back the 
steam—all under reasonably varying 
pressures and condensate loads. Steady 
condensate load is a relative matter be- 
cause even the so-called steady condens- 
ing rate of heating lines varies with 
steam pressure and warm-up time. 
Therefore, steam-trap selection resolves 
itself into determining the heaviest con- 
densate load, the pressure under which 
it occurs, and which trap has sufficient 
capacity under these conditions. 

Steam traps are of two types: 

(1) Return or pumping traps used to 
(a) return condensate to the boiler 
against boiler pressure (b) discharge 
condensate against a static head or pres- 
sure greater than the line being drained, 
Fig. 1C. 

(2) Nonreturn or separating traps 
that separate condensate from the steam 


or other medium by buoyancy (ball- 
float, open bucket, inverted bucket), 
tilting, thermodynamic or thermostatic 
units. Details are as follows: 

(a) Ball-float trap uses a floating 
ball that rises and falls with the con- 
densate level to open or close the dis- 
charge valve, Fig. 1G. It is also called a 
continuous-flow trap because condensate 
level within the trap causes the float to 
accommodate itself to the inflow rate 
and to discharge condensate continu- 
ously. 

(b) Upright or open-bucket trap con- 
trols discharge-valve movement by the 
weight of water in an open bucket, Fig. 
1A. Condensate gradually fills the trap 
body and overflows into the bucket. 
When the bucket becomes overbalanced 
it drops and pulls the discharge valve 
open, which permits water and air to 
discharge by pressure in the line. Trap 
valve is closed when sufficient water is 


a- Test outlet 


Steam-seat guide. 
Steam olisk ~__ 
Vac and seat. _ ~ 


Steam or air conn for 
dischorging trap 
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Air Venting 


Low speed 


High speed 


Full Discharge 


Fig. 1—There is a correct trap for every job but selection 
must be based on peak as well as normal load, amount of air 
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to be vented, differential pressure across 
whether discharge is to be intermittent or continuous flow 
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discharged from the bucket to make it 
buoyant again. 

(c) Inverted-bucket trap operates on 
the ability of the bucket to float when it 
is partly filled with air and steam, and 
to sink when water displaces the steam 
and air, Fig. 1D. In sinking, the bucket 
pulls the discharge valve off its seat and 
the trap discharges until entering 
steam and air cause it to become buoy- 
ant enough to close the valve. 

Tilting Trap 

(d) Tilting trap operates an external 
discharge valve through levers. The en- 
tire trap body is counterbalanced and 
when sufficient condensate collects in 
the chamber it overcomes the counter- 
weight and the trap tilts, thereby open- 
ing the discharge valve, Fig. 1E. After 
condensate is forced out, counterweight 
tilts the body back to filling position. 

(e) Thermodynamic trap controls 
condensate flow by the principle of 
condensate temperature regulating the 
flow rate through the discharge orifice. 
Fig. 1B. 

(f) Thermostatic trap has a dis- 
charge valve that is actuated by tem- 
perature. Temperature affects a bellows, 
Fig. 1F, diaphragm or bimetallic strip. 

Always select a separating trap for 
a particular installation on (1) com- 
bination of initial and maintenance cost 
(2) economy with relation to steam loss 
(3) ability to handle air and condensate 
load under pressure conditions en- 
countered. Trap manufacturers make 
specific recommendations for their prod- 
ucts, but careful study of trap literature 
is the best way to learn operating char- 
acteristics and features of each particu- 
lar type. 

After selecting the type of trap give 
careful consideration to capacity, which 
has little relation to pipe size or physi- 
cal dimensions. One type of ¥4-in. trap 
may discharge 200 lb of condensate per 
hr at a given pressure while another of 
same pipe size discharges 2500 lb under 
the same conditions. One trap may 
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Fig. 2—(A) Condensate that accumulates in risers fed by pressure-reducing valves 
builds up false pressure on diaphragm. Avoid this by keeping traps in good repair 


weigh 4 lb, another 40 lb, while both 
have ¥%-in. connections. Trap capacity 
is determined by the unrestricted area 
of its discharge orifice. All reputable 
manufacturers furnish information on 
orifice sizes and capacities at various 
pressures. 

While valve-orifice area is one of the 
best means of comparing trap capacity, 
the effect of different internal designs, 
types of orifices, flow restrictions at the 
orifice, valve mechanisms, piping ar- 
rangements, air pockets, and pressure 
drop can easily reduce condensate flow 
through a trap to a fraction of its theo- 
retical orifice capacity. 

Mechanical traps use different-area 
valves and seats for different pressures 
because the valve must come off its seat 
even though subject to line pressure. 
The manufacturer sizes valves, and he 


USING REFLASH STEAM SAVES MONEY 


Reflash 
H-p condensate steam Saving, dollars ~ 

lb per hr (11.2%), lb Per hr Per day Per year 
1000 112 .04 1.08 388.80 

2000 224 .09 2.16 777.60 

4000 448 18 4.32 1555.20 

5000 560 ap > 5.40 1914.00 
10,000 1120 10.80 3888 .00 


Savings are based on steam cost of 40 cents per 1000 Ib. 
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‘must know the operating pressure. Re- 


member that a trap will operate on dif- 
ferential pressures lower than the seat- 
orifice rating (with decreased capacity) 
but cannot open against higher differ- 
ential pressures. Thus, a trap with a 
125-psi orifice may be used on differ- 
ential pressures up to this value, but 
will not open on higher differentials. 
Actual pressures are determined by sub- 
tracting the discharge pressure (at 
trap) from inlet pressure (at trap). 
It is this differential, or operating pres- 
sure, that controls the orifice capacity. 


Differential Pressure 


All buoyancy traps operate on differ- 
ential pressures, and it is not important 
whether the discharge is to vacuum or 
against a backpressure. When a trap 
discharges into a vacuum system, differ- 
ential pressure is increased about a half 
pound for each inch of vacuum. For 
example: A trap with 100 psi at the 
inlet and discharging to a 20-in. vacuum 
has a differential pressure of 110 psi. 

Each foot of lift (head) on the trap 
discharge adds about a half pound to 
the backpressure. For example: A trap 
with 100-psi inlet pressure discharging 
to atmosphere, but with a 10-ft lift or 
head on the discharge side, has a back- 
pressure at the trap of about 5 psi and 
the differential pressure is 95 psi. 

Each foot of static head on trap inlet 
adds a half pound to the inlet pressure, 
which means that if the head on the 
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inlet is 20 ft and the operating pres- 
sure 100 psi, total pressure on the inlet 
is 110 psi. When traps discharge to 
atmosphere, difference between differ- 
ential pressure and inlet or operating 
pressure is usually so slight that only 
operating pressure is considered. When 
dering a trap, give the manufacturer: 

1) inlet pressure (2) outlet pressure— 
mless discharging to atmosphere (3) 
mount of condensate to remove. 

Most difficult problem is determining 
the amount of condensate to remove. 
(sually it can only be estimated. For- 
ynately most trap manufacturers pro- 
ide simple rules for determining con- 
insation rates; equipment manufac- 
wrers have reliable figures on condens- 
ng rates for their machines. Sizing 
jata is too extensive to cover here but 
the following are a few considerations 
frequently overlooked in checking con- 
densation rate. (1) Are pressures con- 
sant? If not, trap capacity will change 
as inlet or outlet pressures vary. (2) 
Is condensation rate steady? A trap 
may be large enough for normal oper- 
ation but far too small for warm-up 
loads. Condensing rate for 5 min may 
be many times that allowed when com- 
puted on an hourly basis. Traps are 
rated in pounds per hour, so consider 
peak load when purchasing a trap. (3) 
Has consideration been given to en- 
trained air? A trap may be large 
enough to handle the water but too 
small or of wrong design to remove air. 


Intermittent Discharge 


Certain traps, including the open and 
inverted-bucket units, discharge inter- 
nittently. This is desirable for purging 
lines of air and improving circulation. 
However, there are certain installations 
—time-temperature processes particu- 
larly—that require continuous conden- 
sate flow through the trap to avoid in- 
strument lag. Here a continuous-flow 
trap serves best. 

To provide correct intermittent dis- 
charge and yet operate with minimum 
maintenance a trap should have a capac- 
ity at least three times normal conden- 
sate flow. At peak loads, intermittent- 
discharge traps may operate continu- 


Correction 


On page 88 of May Power a 
chart for air velocities was mis- 
caleulated in our editorial offices. 
The vertical scale representing 
areas of openings should be 
divided by 60 to make the graph 
correct. Our apologies to the 
author as well as to our readers. 


— 


POWER © July, 1945 


<Units to be drained? 


Right 


Heater 


Va/ve 


Dirtleg 


Cc 
Heating coil, 
Liquid, 


Water sea/-“ 


Fig. 3—(A) Units work best when each has a trap. (B) Unions and valves facilitate 
repairs. (C) When trap is above the unit, a check valve prevents loss of prime 


ously (and they will if condensate flow 
is equal to or greater than trap capac- 
ity). Therefore peak load must be con- 
sidered so that traps are large enough 
to handle continuous operation and at 
the same time be able to operate inter- 
mittently when condensate flow returns 
to normal. 

For best results install traps at low 
points (risers), end of mains, at inter- 
vals on long runs of pipe, ahead of 
equipment requiring dry steam such as 
reducing valves and process units, and 
as a drain on each piece of steam equip- 
ment, Fig. 2, A and B. Install them 
singly, that is, one trap to a unit, Fig. 
3A, because no two pieces of equipment 
condense steam at exactly the same rate. 
Where one trap drains several units, air 
and condensate are likely to accumulate 
in one machine. This short-circuiting 
results in lower efficiency, longer heat- 
ing time, uneven rate of heat and in- 
creased rate of radiation loss. This 
means increased steam consumption 
and higher labor cost for production 
slowup. 

Never discharge condensate from 
high-pressure traps directly to the 
sewer even though the condensate is 
not to return to the boiler. Such prac-, 
tice wastes fuel. When discharging to 
a lower pressure, a certain percentage 
of the condensate flashes into steam. 
Flash steam from medium and high 
pressures can be recovered by passing 


the discharged condensate through a _ 


heat exchanger, water heater, feedwater 
preheater or into a low-pressure heat- 
ing main. Amount of reflash is easily 
computed. For example: When dis- 
charging 125-psi condensate into a 15- 
psi system, 11.2% of the condensate 
flashes into steam. 


125 psi (353 F) = 324 Btu (heat in liquid) 
15 psi (250 F) = 218 Btu (heat in liquid) 


106 Btu 
Latent heat at 15 psi = 945 Btu per Ib 


Difference 


= .112 0r 11.2% 

This means that if steam costs 40 
cents per 1000 lb, using the reflash 
from 5000 lb of condensate an hour 
saves more than $1944.00 a year (see 
table on facing page). 


Installation Pointers 


Follow these pointers when installing 
traps: 

(1) Connect them close to and pref- 
erably below the unit they drain so 
that condensate reaches the trap by 
gravity, Fig. 3A. 

(2) Make them accessible for easy 
maintenance. 

(3) Install in an upright position, 

(4) Connect inlet and outlet cor- 
rectly. 

(5) Use shutoff valves and unions 
on both inlet and outlet to make re- 
moval for maintenance easy, Fig. 3B. 

(Continued on page 146) 
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For Flowmeter Accuracy Select the 
Right Place for the Primary Element 


Instead of erecting the piping around a suitable spot for the orifice, lay out the main piping 


with an eye to placing the primary element advantageously. First requirement: Fluid flow 


should be as free of disturbance as in test setup from which the meter constants were derived 


By R E SPRENKLE 
Hydraulic Engineer 
Bailey Meter Co 


PIPING-ARRANGEMENT of fluid 
flow, made with air, gas and water in 
the laboratories of the American Gas 
Association, University of Pennsylvania, 
Case School of Applied Science, Ohio 
State University and many industrial 
concerns, have produced data to for- 
mulate Piping Requirement Standards 
—basic rules upon which to make pip- 
ing recommendations—Fig. 1 on facing 
page. They are divided into eight 
schedules; seven designate the length of 
straight pipe needed for orifices or flow 
nozzles, while the eighth covers ven- 
turi tubes. In addition, these standards 
specify that no thermometer well, bulb 
or socket, resistance element or other 
similar unit be located closer than six 
pipe diameters to the primary element 
on the outlet side, nor closer than 15 
diameters on the inlet side. 

The required length of straight pipe 
preceding and following the orifice or 
nozzle increases both with diameter ratio 
and complexity of the piping arrange- 
ment. Diameter ratio is d — D, in 
whicli d is the diameter of the primary- 
element throat, and D is the internal 
pipe diameter. 

To better understand the standard 
schedules, Fig. 2, 3 and 4 convert them 
into terms of typical piping arrange- 
ments commonly met in industrial ap- 
plications, and apply the particular 
schedule to each. Consider bends or 
fittings in the same plane: diagram 1, 
Fig. 2, shows that the orifice or flow noz- 
zle can immediately follow a long-radius 
bend if the following conditions are 
met: (1) There must be at least ten di- 
ameters of straight pipe preceding the 
long-radius bend (2) diameter ratio of 
the orifice or flow nozzle must not ex- 
ceed 75% (3) radius of the bend must 
be five pipe diameters or more. 

Diagram 2 differs from 1 in that 
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Orifice or flow nozzle 
| Neat least 6 dia 


f Xis less than 6dia if X is less than” 


--- 


use schedule 2 


6 dia use schedule 


Fig. 2—Multiple-entrance flows produce 
are particularly difficuli to eliminate. Fo 


there must be a length of straight pipe 
between the bend and orifice, or nozzle, 
if the diameter ratio of primary element 
exceeds 75%. If a 10-diameter length 
of straight pipe precedes the bend it can 
again be considered as the equivalent of 
so much straight pipe, as in diagram 1, 
so the length of straight pipe following 
the bend plus the developed length of 
the bend can be assumed to meet the re- 
quirements of schedule 1, Fig. 1. (Re- 
fer to Fig. 1 for all schedule references. ) 

Occasionally two orifices or flow noz- 
zles are installed in series to operate 
check meters, diagram 3, Fig. 2. A par- 
ticular application is made when a pro- 
ducer sells quantities of steam, gas or 
liquids to a consumer, each party to the 
contract having an independent meter to 
check billing charges. Here there must 
be at least ten diameters of straight pipe 
between the two primary elements to 
allow complete pressure restoration 
from the first orifice or flow nozzle be- 
fore the second is reached. 

Diagram 4 illustrates a point not 
readily apparent from schedule 5 but 
important, nevertheless. If other fittings 


disturbances of such magnitude that they 
llow the pipe schedule specifications closely 


or bends precede an expander or re- 
ducer the length of straight pipe be- 
tween such fittings and the primary ele- 
ment must meet the requirements of the 
schedule that represents the bend com- 
bination. In diagram 4, for example, 
when two bends in the same plane pre- 
cede the reducer, total length of straight 
pipe between the last bend and the ori- 
fice or flow nozzle must agree with 
schedule 2. However, only the lengths 
specified by schedule 5 are required be- 
tween the reducer, or expander, and the 
orifice, or nozzle. Obviously if long 
lengths of straight pipe precede the re- 
ducer or expander, only the require: 
ments of schedule 5 apply. 

Flow entering one end or side of 4 
tee, diagram 5, or a Y-fitting, diagram 
11, and splitting into two separate exit 
flows, creates a disturbance in that fit- 
ting, which requires that somewhat 
longer lengths of straight pipe be used 
to smooth out the flow, schedule 2. Use 
the elbow curve, schedule 2, because the 
turn through a tee is similar to that 
through an elbow. When the inlet flow 
enters from both ends of the tee, dia- 
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gram 6, or from one end and the side, 
diagram 8, with discharge emerging 
from the other end, use schedule 4 re- 
quirements for elbows. The reason is 
that two or more entrance flows mixing 
in a single fitting produce a turbulence 
equal in magnitude to that created by 
two turns at right angles to each other. 

Diagrams 7 and 9 show other multi- 
ple-entrance flows. Remember that 
when several entrance lines successively 
discharge into a common header, dia- 
grams 8 and 9, magnitude of disturb- 
ance produced may increase with the 
number of such inlet flows, so that it is 
sometimes necessary to use a straight- 
ening vane in addition to the lengths of 
straight pipe as required by schedule 4 
for elbows. 


Multiple Entrances 


Diagram 12 shows a typical arrange- 
ment for joining two lines into one; for 
example: two steam leads from a 
double-outlet boiler that merge into one 
pipe before connecting to the header. 
To eliminate the disturbance created by 
a Y-fitting, this arrangement requires 
the maximum lengths for elbows called 
for in schedule 4. 

Diagrams 13 to 16 give simple appli- 
cations of the requirements of schedules 
1 and 2 to piping systems having two or 
more bends all in the same plane. If 
six diameters or more separate these 
bends, schedule 1 applies; but if there 
are less than six diameters of straight 
pipe, schedule 2 applies. 

Isometric diagrams 17 to 22, Fig. 3, 
show a series of typical takeoff connec- 
tions from a header to a turbine, blower, 
pump or compressor, or to a distribu- 
tion line. In every instance the header 
tee must be considered as having the 


more use schedule 3 

x X is less than 

NY 10 dia use 
schedule 4 


If X is less than 10 dia use schedule4 J 


If Irb precedies Orifice or 
straight pipe use “flow nozzle Orifice or_.-.. 
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Schedule : 
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If X is less than 10 dia 
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Two bends 


in sarne plane 


Fig. 3—Isometric views of piping where component bends are not in the same 
plane. Schedule used depends on amount of straight pipe between preceding bends 


same effect as an elbow and thus as a 
90-deg bend in the fluid-flow path. 

The simplest arrangement of this 
group is shown in diagram 17 where a 
long-radius bend closely follows the tee 
at the header discharge. Since the plane 
of the bend is at right angles to the 
plane of flow through the tee, there are, 
in effect, two bends at right angles to 
each other, which require schedule-4 
piping lengths for long-radius bends. If 
an elbow or tube turn is used instead of 
a long-radius bend, follow schedule 4 
requirements for elbows. If a piece of 
straight pipe shorter than 10 diameters 
follows the header tee, diagram 18, ap- 
ply schedule 3 requirements for long- 
r dius bends instead. 


If X is 6 dia or more use schedule! 
If X is less than 6 dia use schedule 2 


If X is 10 die or more use schedule 3 
Sipser if X is less than 10 dia use schedule 4 


Angle stop ¥Xle 10 dia or more use schedule 3 
check X ts less than IO dia use schedule 4 


Orifice or __ 
flow cle. 


or flow nozzle 


J If X is 10 dia or 
Orifice more use schedule 3 
flew noazie If X is less than 10 dia use schedule 4 


Fig. 4—When bends or turns closely follow an angle stop-check valve, the latter is con- 
sidered to have the same disturbing effect on fluid-flow as an elbow in the pipeline 
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In diagram 19, schedule 3 or 4 re. 
quirements apply in spite of the fact 
that the two bends preceding the orifice 
or flow nozzle are in the same plane. 
The reason is that the flow turns through 
the header tee, preceding these bends, 
at right angles to the plane of the two 
bends and, therefore, the stricter re- 
quirements apply. The same procedure 
applies to diagram 21 in which another 
bend ahead of the U-bend is at right an- 
gles to it, and thus dictates the require. 
ments of schedule 4 for long-radius 
bends. 

Diagrams 23 and 24 show flow enter- 
ing a header from one or more inlets. 
In both consider the header tee as : 
bend, so that together with the bend 
either preceding it, as in 23, or follow. 
ing it, as in 24, a 2-bends-at-right-angles 
combination results, and schedule 4 
must be applied. Schedule 4 curve for 
elbows applies to diagram 23, wherea: 
schedule 4 for bends applies to 24. 

Consider offsets in the same category 
as full bends if the amount of offset i: 
two or three pipe diameters. Diagram 
25 illustrates an application where two 
bends at right angles precede the offset. 

Isometric diagrams in Fig. 4 show typ: 
ical outlets coming directly from 3 
boiler drum and superheater header 
Several important points are worthy 0 
mention in connection with these pipin: 
arrangements. 

The first is that an angle stop-check 
valve must always be considered as 4 
elbow and included as an integral par 
of the piping arrangement that imme 
diately follows it. You cannot start 4 


(Continued on page 142) 
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Multi-Stage Ejectors 
For High-Vacuum Performance 


Last month Phil Freneau detailed operating checks for 


single-stage ejectors. 


Here he reviews the more complex 


characteristics of multi-stage units of several jets in 


series, with their associated 


> TWO-STAGE EJECTORS can maintain 
condenser pressures as low as 0.5-in. Hg. 
Normally, an intercondenser between 
stages removes most of the first-stage 
motive steam and the vapor component 


intercoolers and aftercoolers 


of the mixture drawn from the con- 
denser. An aftercondenser follows the 
second stage to recover heat and con- 
dense steam from the second jet al- 
though some prefer to discharge the 
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Fig. 1—Plot of typical intercondenser performance showing effect of increased 
condensate flow on “offtake” temperature of vapor to second stage in percent 


160 160 
Unstable | 
tion, 
140 
3 CONSTANT STEAM PRESSURE, |_| 
AND TEMPERATURE — Break—120 
7 
§ 100 7 100 
v4 
3 
® 80 — 9 80 
% 60 60 
= 40 40 
& 204 
0 te) 
0 20 40 60 80 100 120 140 90 100 10 
Percent design capacity Percent design maximum 
safe-discharge pressure 
and system pressure 


Fig. 2—Typical performance curve for first stage of 2-stage ejector. First stage 


normally operates against relatively wide 
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variations in system backpressure 


air-vapor mixture to a deaerating heater. 

Inter- and aftercondensers are fre- 
quently combined in one shell for sim- 
plicity and compactness. Stages are 
usually numbered from the suction 
connection to the discharge, the first 
stage being the one connected to the 
condenser and the second discharging 
to heater or atmosphere through the 
aftercondenser. 

Second-stage jet characteristic curves 
are similar to those of single-stage ejec- 
tors (Power, June, 1945, pp. 76-78) 
the only difference being that second 
stages are generally designed for higher 
absolute suction pressure (poorer 
vacuum). Load to the second-stage suc- 
tion consists of noncondensables from 
the condenser, plus moisture correspond- 
ing to saturation pressure of the inter- 
condenser. 


Intercondenser Function 


The intercondenser behaves toward 
the second-stage jet much like the main 
condenser in a single-stage installation. 
The amount of vapor to the second-stage 
suction can be determined (by Dalton’s 
law, in Power, May, 1945, page 134) 
just as for the single-stage ejector. 
However, the second-stage must be de- 
signed to maintain desired pressure in 
the intercondenser when handling maxi- 
mum design weight of noncondensables 
and associated vapor. Second-stage jet 
and intercondenser determine system 
pressure of the first-stage discharge. 

An ejector intercondenser differs in 
both duty and design from a conven- 
tional condenser. Several factors must 
be considered: (1) desired absolute 
pressure (2) quantity of vapor (3) per- 
cent air in vapor (4) allowable amount 
of vapor to second-stage suction (5) 
minimum and maximum quantity of 
cooling water (6) maximum tempera- 
ture of water (7) allowable pressure 
drop of water (8) space limitations (9) 
desired length of vapor path (10) size 
and material of tubes (11) condensate 
drain temperature (12) number and 
arrangement of ejector assemblies and 
(13) working pressure of parts. These 
factors cannot be combined perfectly 
since some have opposite design effects 
so that compromises have to be made to 
give the best over-all unit. 

Cooling water is usually condensate 
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taken from the main condenser hotwell. 
Three common expedients are employed 
to make up for insufficient flow during 
starting: (1) separate noncondensing 
priming ejector (2) recirculation of 
condensate and (3) separate raw-water 
passes in the ejector condenser. Of 
these, the separate priming ejector or 
“hogger” usually proves the best choice. 

While priming ejectors have high 
steam-consumption rates, their use for 
brief periods at long intervals costs 
relatively little. They are designed for 
high capacities to effect rapid evacua- 
tion of the condenser space even while 
air enters through low-pressure glands 
before the seals become effective. 

Condensate recirculation is quite sat- 
isfactory provided gland leakage is not 
too great to prevent second stages prim- 
ing the system. An automatic or manual 
control passes condensate back over 
main-condenser tubes to be cooled. As 
more condensate becomes available, 
part and then all of the flow goes to the 
feed heaters. 

Raw-water passes also enable second- 
stage jets to prime the system and bring 
first-stage jets into operation before 
there is enough condensate to care for 
the ejector steam. However, a small 
amount of raw water should be cir- 
culated at all times to prevent damage 
from the raw-water tubes running dry. 
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Fig. 3—For constant condensate temperature but variable condensate flow through 
intercondenser, first-stage jets operate against varying backpressure (at right) 


This flow represents a constant heat 
loss from the plant. 

The intercondenser should, of course, 
be as compact as possible. However, 
physical difficulties of mounting ejector 
elements as well as drain and gage con- 


nections set a practial minimum in this © 


direction. Necessity of adequate length 
of path for vapor and sufficient tube 
cross-section to pass maximum con- 
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Fig. 4—“Dry-air” test of 2-stage ejector causes overloading of second-stage jet 
at low loads on first stage. Test is limited and not recommended as standard 
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densate flow also forces compromises in 
intercondenser dimensions. 

To meet the varying factors, manu- 
facturers have adopted standard designs, 
which differ widely from each other de- 
pending on which of the factors is given 
greatest weight. In almost every case, 
however, these compromises result in 
considerably more surface than is 
actually required to condense steam and 
vapor. All the user need know about 
the intercondenser to determine limita- 
tions on ejector performance is (1) 
vapor pressure drop across the intercon- 
denser and (2) amount of vapor enter- 
ing second-stage suction. 

Fig. 1 shows a plot of typical inter- 
condenser performance in percent of 
design conditions. For a given con- 
densate inlet temperature, vapor tem- 
perature to second-stage suction de- 
creases as condensate flow increases. 
Temperature contours fan out as flow 
increases depending on design. Counter- 
current flow of vapor and condensate re- 
sults in least fanning and flattest curve. 


Counterflow Design 


Actually, curves of Fig. 1 vary also 
with suction pressure and load to the 
intercondenser, but counter-current de- 
sign is least affected and one set of 
curves is often adequately representa 
tive. Parallel or crossflow designs prob- 
ably require several curve plots similar 
to Fig. 1. 

Fig. 2 illustrates performance of 4 
typical first-stage of a 2-stage ejector. 
The principal difference between this 
and a single-stage unit lies in the system 
backpressure against which they com 
press. The second stage operates against 
a substantially constant pressure while 
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the first stage works against variable 
system pressure. 

Pressure in the intercondenser is a di- 
rect function of load on the second-stage 
suction. To determine magnitude of this 
load it is necessary to know only the 
amount of noncondensables and the 
amount of vapor they will pick up in the 
intercondenser. Noncondensables are 
measured by an air meter. Moisture of 
saturation can be calculated (Power, 
May, 1945, p 134) employing a curve 
similar to Fig. 1. For each condensate 
flow and inlet temperature it is a simple 
matter to draw a system pressure curve 
which is a function of the noncon- 
densables. 

Several system pressure curves are 
shown in Fig. 3 for varying flows of con- 
densate but constant inlet temperature. 
As long as system pressure lies to the 
left of maximum safe discharge pres- 
sure the first stage will operate 
stably. At points where system-pres- 
sure curves cross the discharge-pressure 
curve, breaks occur and the first stage 
becomes unstable as shown by dotted 
curves. 

The second stage can operate stably 
even though the first stage is in the 
break. First-stage break operation is 
usually not marked by bobble or fluctua- 
tion. At very low loads the second stage 
may operate in the break without af- 
fecting the first stage as long as magni- 
tude of the bobble does not cause first- 
stage system pressure to exceed its safe 
discharge value. 

With individual stage curves and in- 
tercondenser performance, the operator 


Fig. 6—Dry-air capacity plotted against design suction pressure for air saturated 
with water vapor at a temperature 714 F below saturation at suction pressure 


can analyze condenser behavior as well 
as determine air leakage. Other meth- 
ods of presenting ejector data in gen- 
eral use do not afford as convenient a 
check. 

Most commonly requested test of a 
2-stage ejector is the so-called “dry-air” 
test. For this, the complete unit is set 
up and atmospheric air to the first stage 
is measured by suitable orifices. Result- 
ing data plots as shown in Fig. 4. Since 


second stages are normally designed for 
smaller capacity than first stages, com- 
paratively small weights of air are suffi- 
cient to overload the second stage and 
cause the maximum safe discharge pres- 
sure of the first stage to be exceeded. 
For this reason the sharp break of Fig. 
4 occurs at much lower load than de- 
sign. The dotted curve indicates stable 
first-stage performance. 


Test Limited 


Note that orifice measurements taken 
in the break are unreliable as they vary 
with steam pressure. The dry-air check 
is quite limited and cannot be recom- 
mended as a standard test. Just as 
satisfactory results can be obtained by 
checking the unit at shutoff, for this 
proves stability as well as low-load read- 
ings from dry-air tests. On the other 
hand, dry-air test is an excellent check 
of intercondenser performance and is so 
used by some ejector manufacturers. 
The air component is more accurately 
known than is possible with other tests 
using air meters. 

Saturated-air tests are more informa- 
tive than dry-air tests and are frequently 
requested. For this, air is bled through 
calibrated orifices and through a water 
bath maintained at desired tempera- 
tures. In this way the air is saturated 
with water vapor under controlled con- 
ditions. Fig. 5 shows a plot of typical 
data obtained. Sharp breaks are due to 
the overloaded second stages causing 
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Fig. 5—Plot of typical “saturated-air” test in which ejector assembly handles air 
passed through water bath under controlled temperature and pressure conditions 
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Stacks Rebuilt Without Halting Service 


Corrosion of riveted joints forced replacement of 14 old 


Fig. 1—Original stack shows channels 
welded to base to support new shell 


Fig. 2—Eight 5-in. channels were fillet welded to the old 


stacks. 


Without interrupting service, new welded stacks 


were erected around the old. Then they were knocked down 


inside and the debris removed through cleaning openings 


> By AN UNUSUAL APPLICATION of arc 
welding, 14 badly depreciated old steel 


stacks in the Cleveland plant of the Re- . 


public Steel Corp have been replaced 
without interrupting service, the new 
shells being welded in place to encircle 
the old. 

In a study of this project the Lincoln 
Electric Company, producers of are- 
welding equipment, reports that the 
stacks were replaced at half the original 
cost estimate. 

The old stacks of riveted construc- 
tion towered 155 ft over the open-hearth 
furnaces of the Republic Steel Corp, 
and were 6 ft, 8 in. in diameter. They 
were corroded and warped, particularly 


at the seams where some of the rivet 
heads had disappeared completely. 

The old riveted type of construction 
is indicated in Fig. 1. In Fig. 5 the 
shaded areas show how moisture and 
corrosive gas worked in between the 
plate and behind the rivet heads. 

Facing this maintenance problem, en- 
gineers of the McDowell Co, stack re. 
pair and replacement specialists oj 
Cleveland, decided that the work could 
be handled at the job site without shut- 
ting down the individual furnaces dur. 
ing the process. 

They first flame-cut specimens of the 
old stacks from various sections of th 
structure to confirm the extent of dam- 


Fig. 3—After this new shell was completed, old shell ¥* 


riveted base to carry the weight of the new all-welded stack knocked down inside and debris removed through base openit! 
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Fig. 4—Straight and tapered plate sections, welded to lower part of new shell, 
carry its weight down to channels fillet welded to the original riveted stack base 


age caused by corrosion. Next they re- 
inforced the base of the stacks with 
eight 5-in. channels positioned longi- 
tudinally against the base, Fig. 2, and 
solidly fillet welded all around to the 
old material. 

Details of the welded construction at 
the juncture of the base and the stack 
proper are shown in Fig. 4. Here, a 
tapered plate section is welded directly 
to the top of the reinforcing channel 
member with a second plate section add- 
ing to the length. Both plate sections 
are fillet welded to the lower portion of 
the new stack. 

A distinguishing feature of this proj- 
ect is that the new stack, of diameter 8 
in. larger than the old, is erected around 
the old structure, thus permitting fur- 
nace operation during stack reconstruc- 
lion. The larger-sized stack will also 
accommodate increased furnace capacity 
and conform to modern theories of open- 
hearth furnace practice. 

Fig. 3 shows part of the new welded 


POWER July, 1945 


stack under erection around the old 
riveted stack. Each section of the new 
structure is made up of two pieces of 
half-round formed plate, butted 
gether and welded with #2-in. general- 
purpose shielded-are electrode for mild 
steel (American Welding Society Spe- 
cifications E-6010). 

Longitudinal seams are double-bevel 
butt-groove joints with a 4% by 2 in. 
back-up strip, tack welded on the in- 
side (Fig 6). Circumferential seams 
are single-bevel butt-groove joints (Fig 
7) also utilizing the back-up strip. 

Material thickness for the lower half 
of the stack is *g in. with four passes 
to complete the welded joint. The upper 
half is of %s-in. plate with three passes 
of the electrode. 

Fig. 8 shows one of the all-welded 
new stacks. After completion, the riv- 
eted stack was knocked down inside the 
new structure and the old corroded ma- 
terial removed through the furnace 
clean-out aperture at the base. 


Fig. 5—Shaded areas show typical cor- 
rosion of rivets and the adjacent plate 


@ 


| | 


Fig. 6—The longitudinal seams are dou- 
ble butt-groove joints with back-up plate 
tack welded on the inside of stack 


Fig. 7—The circumferential seams are 
single butt-groove welds with back-up 
plate welded on the inside of stack 


Fig. 8—Diameter of the 155-ft finished 
stack is 7 ft, 4 in. Note vents between 
the welded channels to admit the air 
draft between the old and the new shells 
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How Does Supercharging Affect 
Diesel-Engine Design and Operation? 


From experience with turbocharged units, R L Boyer, Cooper-Bessemer Corp, concludes 


that although effects seem relatively slight, best results require that the engine be designed 


specifically for supercharging. At same meeting, L M Tichvinsky, American Bearing Corp, 


outlines causes of bearing failures and progressive 


> DATA OF CONSIDERABLE VALUE to en- 
gineers interested in diesel operation 
and design were presented at a wartime- 
emergency local meeting of the oil and 
gas power division, ASME, held at the 
Hotel Statler, Cleveland, on May 10. 
The program featured papers on super- 
charging, bearings, exhaust systems and 
combustion research, which had been 
scheduled for the national meeting orig- 
inally planned for Milwaukee and post- 
poned because of the Government ban. 

From considerable experience with 
turbocharged engines of medium size 
and speed, R L Boyer, chief engineer, 
Cooper-Bessemer Corp, outlined the fac- 
tors involved in designing an engine 
for supercharged operation, pointing out 
that for best results more is involved 
than merely adding a _ turbocharger. 
For example, although many engines 
having single inlet and exhaust valves 
have been supercharged successfully, the 
4-valve engine with two inlet and two 
exhaust valves is much more thoroughly 
scavenged and thus more adaptable to 
effective supercharging. The extra cost 
of this construction proves worth while 
in view of the higher ratings obtainable 
and the advantages of a symmetrical 
piston head. 


Valve Overlap 


Effective scavenging, Mr Boyer stated, 
is believed to be responsible for as much 
increase in output as the supercharging 
itselfi—thus the need for materially in- 
creased overlap in timing of inlet and 
exhaust valves. The exhaust valve stays 
open longer and the inlet opens earlier, 
insuring that a considerable amount 
of air goes directly from inlet to ex- 
haust, thoroughly removing residual 
gas. Fig. 1 shows comparative timing 
diagrams for atmospheric and super- 
charged engines. Such timing changes 
require, of course, different cams. 

Piston changes for supercharging 
usually include pockets for valve clear- 
ance and provisions for additional cool- 
ing. With shallow combustion cham- 
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inspection and maintenance methods 
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Fig. 1—Cam-lift diagrams show differences in valve timing between atmospheric 
and supercharged engines, with increased overlap characteristic of the latter 


bers in direct-injection engines, pistons 
must usually be notched at the top to 
clear the valyes. In the supercharged 
engine, the valves stay open much 
longer and the pockets must be quite 
deep. This usually means not only ma- 
chining the pockets but also a change 
in core contour to permit this machin- 
ing. The higher rate of heat dissipation 
in supercharged engines requires special 
attention to cooling upper end of liner 
and piston. It is absolutely essential 
that cooling water be brought up near, 
or even above, top ring travel. For mod- 
erate or high speeds, especially with 
larger engines, it is necessary to pro- 
vide adequate piston cooling, oil being 
the means most often accepted. Heat 
must be removed from the ring section 
particularly, and a heat dam between 
crown and ring section proves effective. 

Engines must have sufficient compres- 
sion to start cold and, during starting, 


supercharging has little if any effect. 
Thus when supercharging pressure i 
added to inlet air, peak pressure it 
creases. A study of a large number 0! 
engines indicates that cylinder pressutt 
usually increases 10 to 15%, whieh 
naturally means increased stresses it 
all parts. Stress increase can readily be 
allowed for in designing a supercharged 
engine, and in conversion from atmo 
pheric to supercharged  operatiot 
such an increase is not likely to be 0 
serious consequence if the original d 
sign was reasonably conservative. 
Higher cylinder pressures, somewht! 
greater shock load and more sustaine! 
load all add up to increased duty © 
bearings of supercharged engines. Wit! 
engines of moderate or high speed, ¢ 
tailed analysis of the area of the bea" 
ing pressure-time diagrams shows thi! 
frequently this area is actually som 
what less with supercharged engine 
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This results from a combination of more 
Joad and inertia forces. At zero speed 
the pressure-time diagram has a greater 
area. about in proportion to the polar 
diagrams of Fig. 2. In general, it may 
be said that most modern diesel engines, 
particularly if equipped with properly 
designed precision bearings, require no 
bearing changes for supercharging. 
However, the increased bearing duty 
makes it wise to provide increased oil 
flow to insure proper cooling. 

Since the indicator card of a super- 
charged engine is fatter, with more sus- 
tained pressure and temperature, in- 
creased heat rejection to water and oil 
is logical. However, it does not increase 
nearly as much as power increases and 
thus rate of heat rejection is materially 
reduced. A study of eleven engines, five 
atmospheric and six supercharged, 
shows an average increase in bmep or 
hp of 42.5%. Over-all heat rejection, 
including lube-oil cooler and water 
jackets, ran 2482 Btu per hphr for at- 
mospheric engines and 1841 for super- 
charged units. This indicates that a 
horsepower increase of 42.5% in- 
volves an increase in heat dissipation 


ATMOSPHERIC 


DS/ 


Fig. 2—Typical end main-bearing pres- 
sures in atmospheric, supercharged units 
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Fig. 3—On this engine, insulated exhaust pipes are carried inside another insulated 
box, an arrangement later abandoned in favor of water blanketing, Fig. 4 


of only 5.85% and thus heat dissi- 
pation equipment need not be ma- 
terially increased for normal super- 
charging. In fact, assuming the cooling 
system was reasonably conservative in 
design, it should be adequate when 
changing over to supercharging. Rate of 
flow on water pumps need not be in- 
creased materially. 

Variations in piston design between 
atmospheric and supercharged engines 
make it difficult to compare heat dissi- 
pation to lubricating oil but data from a 
large number of engines indicates that 
heat flow to the piston increases about 
in proportion to general heat dissipa- 
tion although in some cases it is greater. 


Fuel Consumption 


Although tests of many engines re- 
veal about 5% lower fuel consump- 
tion per hphr for supercharged engines, 
the total fuel consumption is, of course, 
much greater because of the increased 
output. Thus the fuel system itself 
must be designed to handle increased 
quantities and similar provisions must 
be made in fuel-handling equipment, 
such as supply pumps. 

Other papers have covered the details 
of exhaust manifolding, including the 
subdivision essential to the Buchi sys- 
tem. The means of cooling the mani- 
fold, however, deservés some attention. 
Belief that the turbine needed all possi- 
ble energy led to use of insulated mani- 
folds in early designs. Experience 
proved that, in spite of insulation, heat 
rejection to the atmosphere was objec- 
tionable and that while maximum energy 
conservation is theoretically necessary 
actual amount of heat removed by cool- 
ing manifold is not of any serious con- 
sequence to the turbine and does not 


materially increase fuel consumption. In 
some cases, the entire insulated mani- 
fold assembly was placed inside another 
insulated box, Fig. 3. Heat rejection 
to the atmosphere still proved consid- 
erable and the arrangement made dis- 
mantling difficult. 

To correct this situation the so-called 
water-blanketed manifold was devel- 
oped, consisting of a water jacket 
around but not touching the exhaust 
pipes. The jacket picked up radiated 
heat, overcoming the objection of heat 
in the engine room. Turbine perform- 
ance was essentially unaffected. Fig. 
4 shows this type of manifold. Recent 
experiments on direct water cooling 
show somewhat higher fuel consumption 
and turbine performance not quite up 
to standard, but the effects are less det- 
rimental than expected. However, water 
jacketing gains nothing over the water- 
blanketing arrangement and does con- 
siderably increase rate of heat rejection 
to the water. 


Intake Manifolds 


An intake manifold of adequate size 
for an atmospheric engine proves satis- 
factory for a supercharged engine, in 
general. Smooth turns with a minimum 
of abrupt direction changes are, of 
course, important in both cases. 

All supercharging methods have been 
criticized from the noise aspect. With 
turboblowers, the air intake must be 
silenced to some degree, usually pro- 
vided for in the blower itself. However, 
one of the most prolific noise sources 
proves to be the engine intake manifold 
into which the blower discharges. Mani- 
fold design is important; a round sec- 
tion is ideal and a cast manifold better 
than one of plate. However, for prac- 
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Fig. 4—Exhaust pipes run inside water jacket without actual contact. Jacket picks 
up radiation, keeping engine room cool without loss in turbine performance 


tical reasons the manifold is usually 
made of welded steel and frequently 
cannot be round. Insulating material 
over the manifold proves effective in 
reducing sound level materially. With 
latest blower-impeller designs and in- 
sulation, the supercharged engine is not 
materially noisier than the atmospheric 
unit and from the exhaust-silencing 
standpoint the supercharged engine is 
greatly superior. In fact, exhaust noise 
from the turbine discharge is not espe- 
cially objectionable and it is usually 
unnecessary to install silencers. 
Speaking at the same session, L M 
Tichvinsky, vice-president in charge of 
engineering. American Bearing Corp, 


described diesel-engine bearing opera- 
tion and failures, set forth progressive 
inspection methods and indicated ra- 
tional bearing-maintenance methods. 
He pointed out that maximum pressures 
in such bearings are quite high because 
of high cyclic loads and that operation 
of the various bearings differs, depend- 
ing on type and magnitude of load. 

In piston-pin bearings, large peak 
forces in conjunction with small dimen- 
sions cause high maximum pressures, 
of the order of 6000 psi. Rocking mo- 
tion of the connecting rod concentrates 
the load over a small arc, about + 15 
deg. Lubricating-oil temperature runs 
high because it is usually supplied 


through main and connecting-rod hear. 
ings successively. Piston-ring surfaces 
are hard, about 60 Rockwell C hardness 
at 150 kg load, and smooth, below 10 
microinches. Clearances are smal! and 
successful operation depends greatly on 
damping properties of lubricating oil, 

Loaded by gas, inertia and centri. 
fugal forces, connecting-rod maximum 
pressures may reach approximately 3000 
psi. Upper shell supports most of load 
in 2-cycle engines while both shells 
carry considerable load in 4-cycle units, 
Rotation of the crankpins provides some 
ventilation. Lubrication is usually sup. 
plied from the main bearing through 
bores in the crankshaft. Crankpin sur. 
face hardness varies from 200 to about 
350 Brinell, depending on bearing ma- 
terial hardness, and surface finish 
should be as smooth as practicable. 
Clearances range from 0.0007 to.0.0015 
in. per in., with smaller values in 4-cycle 
engines. 


Main-Bearing Loading 


Main bearings are loaded by gas, 
inertia and centrifugal forces, but larger 
dimensions result in more moderate 
maximum pressures, reaching about 
1500 psi. The lower shell is usually 
more highly loaded. These bearings 
receive cool lubricating oil direct from 
heat exchanger and header. Main-jour- 
nal hardness runs about the same as 
that of crankpins. Clearances range 
from 0.0008 to 0.0015 in. per in. 


Table I—Chemical Composition aa 
Of Bearing Materials 
Lead- Tin- 35 
Cadmi Cadmi base base \ 
silver nickel Copper babbitt babbitt ‘|. - Cadmium - Base 
(SAE 180) (SAE 18) lead (Navy 6) Satco (Navy 2) 30 
Tin 0.01 0.10 5.00 1.00 88.0 . 
Lead 0.02 0.01 25.0 80.0 98.0 0.35 e 
Antimony .... 0.18 14.0 7.50 25 
Copper 0.50 0.04 75.0 0.50 4.00 Ne 
Cadmium 98.0 97.8 + 20 
Silver 1.00 INN = 
Arsenic 0.20 0.10 15 Iw 
Calcium 0.50 a 
Aluminum... 0.07 ... q 
Zinc 0.02 pas 10 
Magnesium 
Iron... 0.01 0.03 Qe 
Others Rem Rem Rem Rem Rem 5 
Lead- Base 
0 
Fig. 5 (right)—Brinell hardness of bearing alloys plotted 
against temperature. Double lines indicate range of tempera- 0 100 200 300 400 500 


ture usually encountered in the bearings of diesel engines 
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Temperature, Deg F 
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Failures may be caused by one or 
more of the following: (1) fatigue of 
bearing metal under high cyclic loads 
(2) excessive or insufficient hardness 
of bearing material (3) corrosion of 
bearing metal by lubricating oil (4) in- 
adequate bond between bearing metal 
and shell (5) assembly errors (6) for- 
eign particles (7) miscellaneous causes. 

In heavy-duty bearings with -cyclic 
peak loads, a definite area is pounded 
every cycle and if the physical proper- 
ties of the bearing material, such as 
compressive strength and brittleness, are 
inadequate, fatigue failure may follow. 
Numerous small cracks, of mosaic pat- 
tern, are the first indication of fatigue 
distress. Under additional pounding the 
cracks will increase in number and size. 
Depth of cracks will also increase and 
may penetrate the entire bearing-metal 
thickness. In such cases, oil pressure 
may lift some sections, causing partial 
loss of bearing surface. 

A bearing may be replaced if fatigue 
failure reduces its effective area by more 
than 10%. If careful inspection indi- 
cates that a bearing with fatigue failure 
may continue to operate, round off all 
sharp edges around the failed area with 
a scraper or electric iron to prevent ad- 
ditional breaking. Regular inspection 
is necessary to make sure failure is not 


> OUTPUT OF A TURBINE driving a gen- 
erator can be determined accurately by 
measuring generator output and sub- 
tracting losses but this method proves 
impossible or at least inaccurate for 
units driving mechanical equipment or 
geared turbines. In such cases, turbine 
output must be determined directly, 
which assumes that both speed and 
torque are known. 

Development of torque-measuring 
equipment is described in the Brown 
Boveri Review, Vol 31, Numbers 1/2. 
Such a device was first applied some 
time ago to a small steam turbine run- 
ning at extfemely high speed. More re- 
cently similar equipment was developed 
for large low-speed machines. 

The new measuring equipment oper- 
ates on the principle that when trans- 
mitting the turbine output the shaft is 
slightly distorted elastically in propor- 
tion to the torque and the distortion 
can be measured electromagnetically. 
The device can, of course, be employed 
to determine load on a turbine driving 
4 generator and in certain special cases 
such a direct check may be desirable. 
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progressing beyond the desired limits. 

Table I gives chemical specifications 
of several heavy-duty bearing materials 
and Brinell hardness is plotted against 
temperature in Fig. 5. Brinell hard- 


ness is proportional to compressive 
strength. Temperature region of par- 
ticular interest, between 200 and 300 F, 
is indicated by double lines. Too hard 
a bearing material may score the jour- 
nal surface, but if too soft it may yield 
under pressure. 


Bearing Corrosion 


Corrosion of bearing alloys by chem- 
ical action of oxidized lubricating oils 
can usually be identified by rough and 
pitted surfaces. In most cases, corro- 
sion occurs over small areas and is asso- 
ciated with high localized temperatures. 
Such corrosion may considerably de- 
crease load-carrying surface and if ef- 
fective surface is reduced to such an ex- 
tent that wiping occurs, replacement 
may be required. 

Poor bond between lining and shell, 
a rather frequent cause of failure, usu- 
ally results from defective manufacture. 
Heat flow through a poorly bonded area 
is usually impeded and may lead to fail- 
ure because of uneven and excessive 
surface temperature. Fatigue cracks 
over poorly bonded areas will loosen the 


Electromagnetic Device Measures Turbine Torque 


lining quickly. In trimetal or “sand- 
wich” bearings, composed of an 0.006 
to 0.008-in. layer of tin-base or lead-base 
babbitt, an intermediate layer of bronze 
and a steel back, poor bonding may oc- 
cur between inner and intermediate 
layers or between the latter and back. 

Faulty assembly may take a number 
of forms. For example, mounting the 
upper grooveless shell in place of the 
lower shell completely interrupts oil 
flow. Excessive amount of lacquer on 
back of bearing indicates poor contact 
between bearing and cap. This usually 
considerably decreases normal heat. flow 
and failure may occur. 

Foreign, especially hard, particles 
may find their way into the bearing and 
score both journal and bearing surfaces. 
They will embed in soft, thick linings 
and become harmless but thin linings 
cannot fully embed large particles. 

Miscellaneous causes of failure in- 
clude defective manufacture, extrusion 
and wiping. Wiping not requiring bear- 
ing replacement is very common, espe- 
cially during initial operation. Such 


wiped areas are not elevated over the 
bearing surface and are well-polished 
areas of indefinite, though oriented, 
shape. 
Every bearing inspection, especially 
(Continued on page 160) 


Elements of torque-measuring device: Under load, the turbine shaft distorts elastically 
in proportion to torque and distortion is measured electromagnetically 


(451) 85 


‘ 
4 
a 
3 


How to obtain opposite rotation of driving and driven pul- 


Guide Pulleys Provide Opposite-Rotation 
Short-Center Flat-Belt Drives 


leys on parallel shafts if center distance is too short for 


a crossed belt. Material from Power Transmission Council 


> When two parallel shafts connected 
by a flat belt on pulleys run in opposite 
directions, the usual arrangement is a 
crossed belt. Such drives, however, 
must have a fairly long center distance 
to prevent putting too short a twist in 
the belt and to keep the cross strands 
from rubbing too hard on each other. 
For short-center reverse drives several 
arrangements of guide pulleys have 
been successful. 

When flat belts operate straight, or 
crossed on parallel shafts with suitable 
center distances, satisfactory operation 
requires only that the shafts be parallel 
and level and the pulleys in line. When 
guide pulleys are used we must observe 
the rule that the belt be delivered in the 
plane of the pulley toward which it is 
running. There is nothing mysterious 
about it. While we have not looked at 
it that way, the same rule applies in 
installing straight or crossed belts. 


Plane of a Pulley 


The plane of a pulley may be defined 
as the one passing through the center of 
its face at right angles to its shaft, Fig. 
1. Assume that the top strand runs from 
left to right. Point A at center of belt 
on the left-hand pulley is directly in 
line with the plane of the pulley on the 
right. Consequently, the pulley on the 
left delivers the belt to the pulley on 
the right in the plane vertical to the 
pulley’s shaft. 

Conditions that satisfy this rule exist 
all around the belt. That is, point B at 
center of belt on the right-hand pulley 
is directly in line with the plane of the 
left-hand pulley. On the bottom strand 
the rule is also satisfied; therefore the 
belt can run in either direction. 

Parallel shafts operating on close 
center distances can be satisfactorily 
belted to run in opposite directions, as 
with a cross belt, by using guide pulleys 
set at right angles to the shafts, Fig. 2. 
Such a drive must conform to the funda- 
mental law explained in Fig. 1; namely 
the belt must be delivered in the plane 
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of the pulley toward which it is to run. 
In Fig. 2, for example, for the belt to 
operate in the direction shown, it is de- 
livered from the left-hand side of driven 
pulley C to guide pulley D. To make 
this possible, the left-hand side of pulley 
C must be in a vertical plane, F, passing 
through the center of guide pulley D at 
right angles to its axis. Likewise, the 
far side of guide pulley D must be in a 
vertical plane, G, passing through the 
center of pulley B, as in Fig. 2A. 
Pulley B must deliver the belt to guide 
pulley E in the vertical plane of that 
pulley as line H. From guide pulley E 
to driven pulley C the near side of 
pulley E must be in the vertical plane 
passing through the center of pulley B, 
as indicated by line J, Fig. 2A. However 


the right-hand side of pulley C does not 
have to be and is not in the vertical 
plane of pulley E. The drive can op. 
erate under this condition because the 
belt is being delivered from the far to 
the near side of pulley E. 

Thus, the belt runs onto the four pul- 
leys of the drive in the plane of the 
pulley that receives it, but may leave at 
an angle. Tracing the direction of the 
belt shows that the driven pulley turns 
opposite to the driver, the same as with 
a crossed-belt drive. Also the guide 
pulleys run in opposite directions, so 
that they must revolve on a fixed shaft. 

Even though the pulleys are properly 
placed to receive the belt, sufficient 
space must be provided between the 
guide pulleys and the main pulleys to 
permit the belt to make a quarter turn. 

Pulley and belt arrangement, Fig. 2 
and 2A, works satisfactorily if the belt 
always runs in the direction indicated. 
If its direction is reversed the belt will 
run off the pulley because in reverse 
operation right-hand side of driven ¢ 


Fig. 1—A point in the belt’s center on one pulley, as at A, is ona straight line gt 
through the plane in the center of the other pulley and at right angles to its s 


| Vertical plane 
of pulley 
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jelivers the belt to guide E at an angle: right-hand side of driven pulley C de- driver and the center distance is short. 
to the plane of that pulley. livers the belt to guide pulley E in a While not strictly angular drives, sev- 

To operate a drive like Fig. 2 and 2A plane through its center at right angles eral arrangements for the transmission 
in either direction, guide pulleys must be to its shaft. This is true for all sections of power with flat belts between parallel 
set at an angle, as in Fig. 3 and 3A. of the belt; therefore it can run in-re- shafts on short centers with the aid of 
fach guide pulley is fixed on its shaft verse direction. guide pulleys are shown in Fig. 4 to 6. 
that runs in two bearings. These pulleys Success of this drive depends on In these drives, as in the two preceding, 
are placed so that the vertical plane at proper mounting of the guide pulleys the driven pulley revolves in opposite 
right angles to their shafts is tangent to that are inclined toward each other. direction to the driver, as for a crossed 
the face of the driver and driven pulleys. Guide pulley D is so mounted with re- belt. Guide pulleys C and D are usually 
Assuming the same direction of rotation spect to the two main pulleys that a made adjustable to take up belt slack. 
in Fig. 3 as in Fig. 2, the belt is de- plane passing through it at right angles The belt’s tight strand, Fig. 4, is on 


4 livered from the left-hand side of to its shaft is tangent to pulleys B and the bottom and subjects guide pulley % 

r to @ driven pulley C in a plane through the C. The same applies to guide pujley E. D to severe loading that may cause bear- < 
center of guide pulley D at right angles Practical limitation of this drive is of ing trouble. Fig. 5 and 6 show modified 

pul. to its shaft. This condition is true of all one guide pulley interfering with an- arrangements of the drive, Fig. 4, where E 

the (| four sections of the belt, Fig. 3 and 3A. other, which may occur when the driven the direct belt pull is placed on the - 

ve at lf the belt’s direction is reversed, the pulley is considerably smaller than the driven rather than on a guide pulley. 

the 

urns 

with 

ruide _ Guide _ 

‘ D pulleys in| Fig. 2 and 2A—Nonreversible-belt drive between close parallel s 

5, 80 Ik i shafts using two guide pulleys to obtain opposite pulley ule 

haft. | . | rotation as with a crossed belt. Fig. 3 and 3A—Same as Fig. a 

perly 2 and 2A, but arranged to operate in either direction. Fig. 4, 2 

cient 5, 6—Three methods of using guide pulleys to give oppo- 
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To DIAGNOSE LUBRICATION difficulties 
correctly and, more important, to so 
handle lubrication and maintenance of 
mechanical equipment that such diff- 
culties do not occur requires a working 
knowledge of five fundamentals: (1) 
characteristics of the equipment in- 
volved (2) design features of lubricat- 
ing devices or systems (3) composition 
and chemistry of petroleum lubricants, 
what happens to them in service, and 
modern methods of maintaining or re- 
storing their condition (4) proper ap- 
plication of the correct amount of the 
best lubricant for a specific requirement 
and (5) nature and effects of the cata- 
lytic reactions of metals and petroleum 
lubricants. 

Any one or all of these basic factors 
can influence successful operation and 


maintenance of mechanical equipment. 
Without a general knowledge of their 
importance it is difficult to trace the 
cause of any trouble. 

Regardless of the original cost of a 
specific mechanical unit, how well it has 
been constructed, material of which it 
is made, or precision of the workman- 
ship, its satisfactory operation depends 
on an adequate, uninterrupted supply 
of the proper lubricant, maintained as 
nearly as possible in its original con- 
dition and purity. 

Considering the first of the five funda- 
mentals of good lubrication, the need 
for a knowledge of equipment charac- 
teristics is obvious. The operator should 
in all instances acquire complete famil- 
iarity with equipment design and opera- 
tion to enable him to detect readily by 


BEN F HUNTER became consulting 
engineer for Honan-Crane on Jan 1, 
1945, after 19 years as chief lubrica- 
tion engineer for Gulf Oil Corp and 
six years as general industrial lubri- 
cation engineer for the Texas Co. 

His engineering background: 1907- 
08, Pople Bros, building contractors; 
1909-11, engineer on powder-plant 
construction, E I DuPont de Nemours; 
1911-12, construction of power plants, 
high lines, street railways for Federal 
Light and Traction Co; 1913-14, engi- 
neer in charge of construction, Cement 
Securities Co; 1915-1920, sales engi- 
neer, Mine & Smelter Supply Co; 
1920-26, general industrial lubrication 
engineer, Texas Co; 1926-45, chief 
lubrication engineer, Gulf Oil Corp 
and Gulf Refining Co 


FIVE STEPS 
GOOD LUBRICATION 


Diagnosing lubrication troubles and preventing their occur. 
rence requires five kinds of know-how relating to the mechani. 
cal equipment and to the lubricant. This article, and another 


to follow, outlines these fundamentals for practical engineers 


By BEN F HUNTER 


Consulting Engineer, Honan-Crane Corp, 


Subsidiary of Houdaille-Hershey Corp 


‘cants and lubricating devices. However, 
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sound, vibration, temperature rise or 
general behavior of the machine when 
something has gone wrong. 

The operator deals in the main with 
equipment “as is.” Many so-called lu. 
brication problems could have been 
eliminated on the drafting board if the F 
designer or builder had given more con- f 
sideration to the characteristics of lubri- 


careful study of mechanical equipment 
in service reveals in far too many in- 
stances a lack of such consideration. In 
this advanced mechanical age the ad- 
vantages of automatic application of 
proper oil or grease to bearings or parts 
needing lubrication should be univer: 
sally recognized and incorporated in 
designs. While responsibility for suit- 
able lubrication systems rests with the 
designer and builder, the operator plays 
a part in insuring successful operation 
by giving this factor due weight when 
selecting equipment. 


Lubricant Properties 


Having the necessary familiarity with 
equipment characteristics and being a 
sured of adequate design from the lubr: 
cation standpoint, the operator need: 
next a working knowledge of lubricant 
properties. Petroleum forms the source 
of most present-day lubricants because 
it (1) provides the best all-around prot: 
ucts (2) is available throughout the 
world in sufficient quantities to meet the 
demand and (3) can be refined ani 
supplied at low, cost. 

Petroleum is a highly complex mix 
ture of the elements hydrogen and cat 
bon with occasional but limited percent 
ages of oxygen, sulphur and other ele 
ments occurring as impurities. The 
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source of petroleum is not a subject for 
detailed discussion here. Briefly, scien- 
tists in general agree that decayed 
animal or vegetable matter formed its 
probable source. Stored beneath the 
earth’s surface for unnumbered centur- 
ies, the elements of hydrogen and car- 
bon came into contact and under the 
influence of time, temperature, pressure 
and the catalytic effect of other elements 


the straight-chain type. The term naph- 
thenic crude indicates that the hydro- 
carbons are predominantly of the ring- 
chain variety. A mixed-base crude is a 
mixture of both straight-chain and ring- 
chain hydrocarbons. 

The layman hears the term paraffin 
oils, sometimes referred to as paraffin- 
base or eastern oils, and the term naph- 
thenic oils, sometimes referred to as 
asphaltic, coastal or western oils. Many 
claims are made for the merits of a 
paraffin-base oil or an asphaltic base oil 
for specific uses. This is an involved 
and controversial subject. However, 
it may be stated definitely that high- 
quality lubricants can be and are being 
manufactured from all types of crude 
petroleum. Ample performance records 
of lubricants made from various types 
of crudes are found throughout indus- 
try. Choice of an oil of specific type 
may represent individual preference. 

Petroleum is, perhaps, the most com- 
plex compound with respect to mole- 
cular structure known to science. In 
forming hydrocarbons, nature took full 
advantage of the mathematical possibili- 
ties, and authorities agree that hun- 


dreds of thousands, perhaps millions, 
of hydrocarbons exist in petroleum, 
each with its own molecular structure. 
Each has its individual stability or re- 
sistance to chemical change when sub- 
jected to the many influences with which 
it comes in contact during its useful 
life as a lubricant. 

For example, petroleum, like all mat- 
ter, is subject to decomposition or chem- 
ical change, influenced by a number of 
factors, of which the most important 
are: (1) temperature (2) oxygen and 
(3) catalytic influence of other ele- 
ments. Obviously, it is impossible to 
eliminate all these influences completely 
in the operation of mechanical equip- 
ment, but with a more thorough knowl- 
edge of their importance, manufactur- 
ers and operators may eliminate many 
troublesome conditions and improve 
operation. 

In service, petroleum suffers decom- 
position or chemical change in direct 
ratio to temperature. Petroleum hydro- 
carbons with the greatest resistance to 
chemical change prove remarkably 
stable at temperatures below 140 F. 
Above this temperature, stability or re- 


Successful lubrication depends on a thorough and sound knowledge of the character- 
istics of the equipment involved and assurance that the designer and builder have 
provided lubrication facilities suitable to the conditions of the unit’s operation 


i formed molecules having different num- 
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Number of carbon atoms per molecule 
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cers twice that number of hydrogen atoms or 
less, depending on the molecular struc- 
ture of the particular hydrocarbon. 

As it occurs in nature, petroleum may 
be suitable only as a fuel. To separate 
crude oil into its many hundreds of use- 
ful products, elaborate and complicated 
refining or manufacturing processes are 
employed, the merits of which cannot 
be covered here. Any modern refining 
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sistance to chemical change decreases 
about 50% for each 18-F temperature 
rise. For example, if the life in days, 
months or years of a specific lubricant 
in a particular unit operating at 140 
F is known, the useful life would be 
only one half as long if temperature in- 
creased to 158 F and one fourth if it 
went to 176 F. 

When this important factor influenc- 
ing the useful life of petroleum lubri- 
cants is fully appreciated, the necessity 
for temperature control becomes evi- 
dent and should be recognized by both 
designers and operators. 

Usually, in operation of mechanical 
equipment it is not possible to prevent 
air, the source of oxygen, from coming 
in direct contact with the lubricant but 
in all instances avoid unnecessary or ex- 
cessive aeration of oil, particularly in 
bath or circulating systems. When oxy- 
gen attacks or combines with hydro- 
carbon, organic acids form which were 
not present in the original lubricant. 
Organic acids thus formed fall into two 
general classes: (1) low-molecular- 
weight low-boiling-point or volatile 
acids and (2) high-molecular-weight 
high-boiling-point acids. 

The low-molecular-weight or low-boil- 
ing-point acids are highly corrosive to 
ferrous metals and may be the principal 
cause of corrosion of machine parts or 
the metals of the oiling system above the 


Lubricating-oil purification equipment such as serves these 
large gas engines in a Southwestern aluminum plant should be 
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oil level. Corrosive effect becomes more 
pronounced in the presence of moisture. 
Forced-circulation of air above oil level 
in tanks of oiling systems where corro- 
sive volatile acids could be trapped 
forms the best remedy for corrosion. 

Uncontaminated petroleum lubricants 
are noncorrosive to ferrous metals but 
often corrosion resulting from moisture 
or volatile organic acids formed by oxi- 
dation is wrongly blamed on the oil. 


High-Boiling-Point Acids 


The high-molecular-weight or high- 
boiling-point organic acids formed by 
oxidation of petroleum lubricants are 
in themselves good rust preventives. 
Gums or so-called lacquers or sticky 
deposits precipitated from lube oil and 
observed on the surface of machine parts 
may consist largely of high-molecular- 
weight organic acids formed in service. 

Appreciable percentages of organic 
acids formed by oxidation are soluble 
in the unoxidized or unaffected portion 
of the lubricant. Most of the volatile 
organic acids are driven off when the 
temperature of the oil bath equals the 
boiling point of the particular acid. 
The high-molecular-weight or high-boil- 
ing-point acids soluble in the oil will 
precipitate to a greater or less degree 
as temperatures increase or decrease. 
That is, precipitation will be pronounced 
throughout the system at either the hot 


selected only after careful analysis determines the source and 
nature of the contamination to be removed 


spots or the low-temperature points, 
such as coolers. 

Formation of organic acids in |ybyi. 
cating oils continues progressively, and 
when a given percentage has bee cre. 
ated in the oiling system and precipita. 
tion or corrosive effect has reached a 
point where it is detrimental and the 
lubricant is considered unsatisfactory 
for further service, it must be purified 
or removed and new oil added. The per. 
centage of organic acids sufficient to 
render a lubricant unsatisfactory for 
continued service may be very small, 
perhaps not more than 5%. Thus, 
although 95% of the oil may be in 
its original condition, the presence 
of a small quantity of contam. 
ination requires destruction of the 
whole. This waste of good oil can he 
avoided by adequate, continuous and 
proper oil purification to remove con. 
tamination as it occurs and keep the 
lubricant at maximum effectiveness. 

Oil-purification systems for maintain. 
ing lubricants in their original condi- 
tion should be selected in accordance 
with the nature of the contaminants to 
be removed. Therefore, a careful analy- 
sis to determine the source of contamina- 
tion should be made before selecting 
the purification system. 

An article to follow will discuss the 
catalytic effect of metals and methods of 
oil purification. 
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Under grim necessity’s lash 
an active Ministry of Fuel and 
Power guided Britain in sav- 
ing a lot of coal. These fuel- 
front notes can help us over- 


come wartime coal shortages 


> WHAT THE WAR DID to the traditional 
British way of life is now common 
knowledge, although most Americans 
find it hard to grasp the full extent of 
the adjustments forced on the average 
Englishman by this war. 

For one thing, there was a tremendous 
drive to save fuel. The results were 
outstanding. Here is a report from an 
English manufacturer: “Coal consump- 
tion: lst quarter, down 20%; 2nd quar- 
ter, down 27%; 3rd quarter, down 
28%; 4th quarter, down 22%. Pro- 
duction substantially the same as previ- 
ous years. Reasons for reduced con- 
sumption: necessity of making three 
tons of coal do the work of four; the 
expert assistance of industrial com- 
munity fuel watchers, together with the 
printed-pamphlet advice of the Ministry 
of Fuel; the cooperation of manage- 
ment, employes and heating-plant op- 
erators.” 

An immense amount of work has 
been done in industry to increase fuel 
eficiency. Much of this will have a 
long-term value. Never before has a 
British government department set up 
an organization of power experts to visit 
large consumers’ premises to show them 
how to effect savings with no loss in 
production efficiency. 


Waste Formerly Common 


Long years of cheap and abundant 
coal supplies in England had led indus- 
try to regard fuel as an insignificant 
part of total manufacturing costs. Fuel 
waste had been regarded as a natural ac- 
companiment of industrial activity. 

All this is changed today. For ex- 
ample, a single Fuel Efficiency Com- 
mittee set up under the direction of 
one of the Ministry’s regional con- 
rollers sent experts on over 470 visits 
to 168 industrial concerns in one area. 
All firms were visited at least twice. 
Some 130 ways by which heat from coal, 
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Britain Points Road Coal Savings 


From the large central station, like London’s Battersea plant (above) to the smallest 


industrial, fuel-saving has been 


coke, oil or gas had been seen going 
to waste were listed, and more than 1000 
recommendations were made for stop- 
ping waste. 

Total coal consumption in these 168 
industrial concerns, excluding public 
utilities, is over 130,000 tons per year. 
At least 15,000 tons could be saved out 
of this total by adopting the experts’ 
suggestions. 

This kind of work is going on all 
over Britain—work to which the utility 
industry is lending many of its trained 
workers. It is supplemented by lectures 
to operatives on boilerhouse manage- 
ment, by meetings to discuss steam util- 
ization and other appropriate matters, 
by “fuel flashes” on internal broadcast- 
ing systems, and by the display of in- 
dustrial fuel economy exhibits and pos- 
ters supplied by the Ministry, and by 
such moving pictures as “Better Boiler 
Practice.” 

Special pamphlets, widely distributed, 
include the following subjects: Heat 
Insulation, Emergency Memorandum on 
Steam Production and Consumption. 
Correct Methods of Condensate and Air 
Removal. How to Make the Best Use 
of Condensate, Practical Economy 
Points for Industrial Gas Users, How to 
Make a Simple Steam Meter for Use 
in Factories. The Appointment and Re- 
sponsibilities of Fuel Watchers, Bonus 
Schemes for Fuel Economy in Industry, 
Combustible Material in Ashes, Con- 
trol of Excess Air in Steam Raising and 
Central Heating Plants, Thermostatic 
Control for Hot Water and Steam, Op- 
eration and Maintenance of Gas Burn- 


the wartime watchword 


of British engineers 


ers, Fuel Economy by Saving Elec- 
tricity, Thermal Insulation of Buildings, 
The Effect of Variations in Output on 
Heat Consumption, Superheated Steam, 
The Insulation of Furnaces, Cooling 
Firebars in Industrial Furnaces and 
Boilers, The Construction of a Factory 
Heat Balance, Utilization of Steam, 
Heavy-Oil Engines, The Industrial Use 
of Liquid Fuel, and others pertinent to 
greater fuel efficiencies. 

Any of these pamphlets can be had 
for a few cents by writing to Sales Dept, 
British Information Services, 30 Rocke- 
feller Plaza, New York, N.Y. 


Cooperative Efforts 


Many manufacturers have received 
much help from the fuel watchers and 
the educational work carried on by the 
Ministry of Fuel and Power. Enlist- 
ing the cooperation of shop stewards 
and the appointment of fuel watchers 
have proved valuable means of attain- 
ing desirable results in industry. 


Editor's Note: In the U.S., the Na- 
tional Fuel Efficiency Program, in co- 
operation with Dept of the Interior, 
Bureau of Mines, is trying to accomplish 
similar results with industry. If Amer- 
ica is to match England’s wartime fuel- 
saving achievements, industry should 
give every cooperation and assistance 
to Thomas C Cheasley, supervising engi- 
neer of the National Fuel Efficiency 
Section. It is only by conservation and 
increased fuel efficiency that we can 
balance production and consumption of 
coal this year. 
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condenser tubes and brass equipment in noncondensing steam systems. It also causes severe 
corrosion in piping and valves and encourages bacteriological fouling of heat exchangers 


and distribution lines. Tests show that when properly applied, chlorine destroys ammonia* 


By A E GRIFFIN 
Wallace & Tiernan Co, Inc 


> AMMONIA REMOVAL from domestic 
water is incidental to the destruction of 
bacteria, but in industrial and power 
plants its removal assumes considerable 
importance. Here the water’s ammonia 
content, rather than being a pollution 
index, is looked upon as a measure of 
its corrosiveness and effect on slime 
growth. Thus for economic reasons the 
quantity that can be tolerated is limited. 

Ammonia is ordinarily present in 
water as (1) free ammonia (NH,-N) 
and (2) albuminoid ammonia. These 
forms may exist in almost any ratio to 
each other. Free ammonia is the most 
troublesome because it easily passes 
along with steam and concentrates in 
the condensate. Albuminoid ammonia, 
on the other hand, consists largely of 
organic-bound nitrogen that must be 


* Abstract of a paper delivered at The 5th Annual Water 
Conference, Engineers’ Society of Western Pa., Oct 30, 
1944 


subjected to special conditions before 
decomposition takes place. 

Significance of ammonia in water de- 
pends to a large extent upon the amount 
present, its form and the intended use of 
such water. Before 1918, for instance, 
most sanitation engineers relied to a 
great extent upon the concentration of 
free and albuminoid ammonia and other 
forms of nitrogen in their interpretation 
of the sanitary quality of water. Re- 
cent improvements in_ bacteriological 
tests attracted more attention to the 
bacteria content and less to the am- 
monia. They did not consider its re- 
moval either practicable or desirable. 
On the contrary, many operators felt 
that ammonia might be beneficial be- 
cause it combined with chlorine to form 
chloramines: Some even went so far 
as to add a small amount because they 
felt that the presence of chloramines 
helped obtain persisting chlorine res- 
iduals in the distribution system and 
affected better bacteriological destruc- 
tion without intensifying odors. 


More recently, particularly since 


Chlorine Takes the Bite Out of Ammonia 


Ammonia in boiler feedwater has been recognized as the cause of strain cracking in brass 


1939, tests and experience show that 
free available chlorine residuals can be 
obtained without intensifying tastes and 
odors and that such residuals kill prac. 
tically all kinds of bacteria in less than 
three minutes. Furthermore, maintain. 
ing such a residual guarantees that the 
majority of free ammonia originally 
present has been destroyed because free. 
chlorine and free-ammonia residuals do 
not normally exist in the same solution. 
Thus the control known as break-point 
chlorination can be used to destroy am. 
monia as well as bacteria. 


Test Procedure 


Several other methods of removal are 
already in use but it is only lately that 
chlorine has been used in this connec. 
tion although, as early as 1927, F E 
Hale proved that chlorinated sewage 
loses its nitrogen content provided the 
ratio of ammonia to chlorine is 1:75, 
or more. 

Repeated evidence of loss in residual 
chlorine and ammonia led to our making 
tests with distilled water containing 0.50 
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Fig. 1.-2 and 3-—The break in 
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the residual-chloride curve 
increases considerably in magnitude with increase in pH of the 


water. Ammonia-nitrogen either disappears entirely or reaches 
minimum value at the point of minimum chlorine residual 
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pm free ammonia and buffered to pH 
yalues of 5.0, 6.0, 7.0, 8.0, and 9.0, as 
outlined by W M Clark. 

The samples, adjusted to desired pH 
and ammonia content, were distributed 
into a series of gallon containers im- 
mersed in a running-water bath at a 
temperature of 45 to 48 F. Chlorine, 
as chlorine water, was then added to 
each bottle in the following concentra- 
tions: 0, 0.2, 1.0, 2.0, 3.0, 4.0, 5.0, 6.0, 
7.0, 8.0, 9.0, 10.0 and 11.0 ppm. We 
carefully added sufficient buffer to pre- 
yent any appreciable drop in pH re- 
gardless of the amount of chlorine 
added. Chlorine residual was deter- 
mined on the various samples after 20- 
min, 2-hr and 24-hr retention periods 
by the modified starch-iodide method. 
Ammonia-nitrogen determinations were 
made after the 2- and 24-hr chlorine- 
retention periods. All pH determina- 
tions were made on a glass electrode. 
Temperatures were held constant and 
tests made in subdued light. 

At the end of the specified periods 
excess Chlorine in 500-ml portions of a 
sample was neutralized with sulphurous 
acid, and ammonia-nitrogen determina- 
tions made. Sulphurous acid was chosen 
rather than sodium thiosulphate, be- 
cause we could not obtain check results 
with the latter and also in recognition 
of F Raschig’s statement that mono- 
chloramines are reduced to ammonia- 
nitrogen by sulphurous acid, and the 
work of C T Dowell and W C Bray, in- 
dicating that of the many reducing 
agents tried on nitrogen trichloride only 
the sulphites reduced it quantitatively 
to ammonia-nitrogen (other reducing 
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Fig. 7—Maximum ammonia removal occurs at the point of minimum residual beyond 
the hump. No loss in nitrogen occurs until chlorine residual reaches its maximum 


agents appearing to produce some nitro- 
gen gas). 

The pH of all sample portions was ad- 
justed to 7.0-7.4 prior to distillation 
which followed the method prescribed 
in “Standard Methods for the Examina- 
tion of Water and Sewage.” Using 
Nessler’s reagent, ammonia content was 
determined on the measured portion of 
each distillate, developed color in the 
distillate being compared with known 
standards. 

At pH 5.0, the break in chlorine resi- 
dual is so ill defined, that in practice 
it might be passed over without serious 


consideration. That it is the true break 
is substantiated by the loss in ammonia- 
nitrogen residual as chlorine applica- 
tions were increased beyond 6.0 ppm. 

The break in the residual curve in- 
creases considerably in magnitude when 
pH is increased to 6.0, Fig. 1. Under 
the latter condition residual at the top 
of the hump drops from 5.35 at pH 5.0 
to 4.20 ppm at pH 6.0, and the residual 
at the bottom of the break drops from 
5.2 to 3.22 ppm. Likewise, considerably 
more ammonia-nitrogen is removed than 
at pH 5.0. Increasing the pH to 7.0 pro- 
duces further losses in residual chlorine 
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Fig. 4, > and 6—Reactions involved in chlorine treatment depend 
on time of contact as well as water pH. Formation of chlorine 


break point and removal of ammonia progresses rapidly within 
20 min and apparently reaches completion after 2 hr 
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and ammonia-nitrogen with the latter 
disappearing entirely at the point where 
chlorine residual falls to a minimum, 
Fig. 2. Further increasing the pH to 
8.0 had little effect on the residual 
curve, although it did result in removing 
considerably more ammonia-nitrogen, 
Fig. 3, than had been accomplished at 
any of the prior pH levels. 

At pH 9.0 the ammonia-nitrogen resi- 
duals, instead of disappearing at the 
point of minimum chlorine residual, de- 
crease in a smooth curve beginning at 
the point of maximum residual at the 
top of the hump, and ending in the no- 
ammonia residual at the 11.0-ppm chlor- 
ine point. Under this condition (pH 
9.0) the chlorine curve, instead of ap- 
proaching zero at the break, reversed its. 
former trend, forming a break at a resi- 
dual of 2.20 ppm. 


Test Results 


These results led to the conclusion 
that under test conditions the optimum 
pH for maximum chlorine and ammonia 
removal lies between pH 7.0 and 8.0. 
Plant-scale experience, however, indi- 
cates that this range may be increased 
to 6.5 to 8.5. 

R M Chapin and others, working with 
relatively high chloramine concentra- 
tions (1000 to 2000 ppm), demonstrated 
that it required a ratio of nitrogen to 
chlorine of 1:7.5 to remove the ammo- 
nium ion completely. However, when 
using a dilute solution (+70 ppm) this 
ratio changed to 1:8.5. In our experi- 
ments we found this ratio to be close to 
1:10 as evidenced by Table I. This 
ratio, however, is good only for dis- 
tilled water under conditions previously 
described. In practice, because of vari- 
ations in amounts and types of impuri- 
ties, temperature and contact, the ratio 
usually deviates considerably from this 
figure. Values of 1:15 are frequent and 
ratios of 1:25 are not uncommon. 

So far we have discussed the effect 
of but one retention period with ammo- 
nia and chlorine. Fig. 4, 5 and 6, show 


the residuals for all pH values studied 
at 20-min, 2-hr and 24-hr contact. These 
indicate that the reactions involved de- 
pend upon time as well as pH. There 
was little loss of chlorine after 20-min 
contact at pH 5.0, Fig. 4, with the re- 
sult that this chlorine-residual curve 
shows little semblance to a break-point 
curve. At the end of 2 hr, Fig. 5, enough 
loss in chlorine was recorded to produce 
the outline of a break point, and when 
24 hr had elapsed, Fig. 6, the reactions 
had progresséd far enough to produce a 
typical break-point curve. 

Although less chlorine was lost over 
the 24-hr period at pH 5.0 and 6.0 than 
at pH 7.0, 8.0, and 9.0, it seems reason- 
able to assume that, had the experiment 
been extended another 24 hr, the resi- 
dual curves at all pH values would have 
closely approximated each other. On 
the other hand, formation of the break- 
point at pH 7.0 and 8.0 had progressed 
rapidly within the first 20 min and had 
apparently reached completion after 2 
hr. These results (Fig. 4, 5, 6 and 7) 
suggest that formation of the break 
point and removal of ammonia 1 equires 
at least 20 min at pH 7.0 and 8.0 and up 
to 24 hr for the other pH values studied. 
They further suggest that the optimum 
pH for reaction between chlorine and 
ammonia lies in the neighborhood of 
7.0 to 8.0. 

Fig. 7 shows that pH is a function of 
ammonia removal. Maximum removal 
always occurs at the point of minimum 
residual beyond the hump. Here there is 
no loss in nitrogen until chlorine resi- 
dual reaches its maximum. From this 
point on, nitrogen as well as chlorine 
decreases rapidly with increasing chlor- 
ine dosage until slightly more than 5.0 
ppm has been added. At that point, 
chlorine residual falls to a minimum, 
and the nitrogen entirely disappears. 
With increased chlorine feed, the resi- 
dual curve rises in direct proportion to 
the dosage curve, and slight amounts of 
nitrogen reappear. 

Experiments indicate that this is 


caused by traces of nitrogen trichloride 
which, in practice, could escape by aera. 
tion during the passage of water through 
a plant. The analytical procedure used 
evidently reacted upon the latter com. 
pound in such a way that the nitrogen 
became recoverable. This is further 
evidenced by the fact that nitrogen tri- 
chloride can occasionally be formed in 
water for an indefinite period follow. 
ing break-point chlorination. The re. 
moval of this nitrogen trichloride by 
aeration makes ammonia removal pos- 
sible in less than 20 min by chlorinating 
beyond the break roint. 

A study of the reaction at the point 
of ammonia and chlorine disappearance 
indicates that chloramines are first 
formed. Any excess chlorine then reacts 
with the chloramine and both are de. 
stroyed. This is somewhat at variance 
with the opinion of J R Rossum who 
feels that the mono-chloramines react 
with di-chloramines until each is de. 
stroyed. His theory assumes that the 
residuals at the break point are com- 
posed entirely of chloramines whereas 
the work of F J Hallinan shows the 
presence of free chlorine ahead of, as 
well as beyond, the break point. That 
chlorine predominates beyond the break 
point has also been shown by W A 
Moore in tests conducted by him. 


Chlorine Control 


Chlorine feed for ammonia removal 
can be controlled by the Laux Flash 
Test—an adaptation of the well-known 
ortho-tolidine test. It places emphasis 
on the speed of yellow color production 
following the addition of ortho-tolidine.™ 
When 85 to 100% of the full color de- 
velops instantly, sufficient chlorine has 
been added to pass the break point; this 
is the control point. Quite often the 
magnitude of this residual averages be 
tween 1.0 and 2.0 ppm or more when 
sampled close to the point of applica: 
tion. Maintaining this relatively high 
residual in the early part of the removal 

(Continued on page 144) 


0.361 3.64 
7.0 0.495 5.00 
7.5 0.500 5.04 
8.0 0.490 4.69 


0.461 4.59 


Break point 
ontact 0 orine an moni +a: 
ne a & ¢ Ortho-Tolidine Contact 
Ammonia 3 
nitrogen Chlorine N,:Cl, Chlori 
consumed ratio = = Instantaneous 5 min 
pp ppm weight Chlorine applied,ppm ppm ppm 


1:10.08 Ahead of control flash point (A) 0.00 1.00 
ona Ahead of control flash point (B) 0.15 0.40 
1: 9.54 At control flash point (C) 0.85 1.00 
1: 9.96 Beyond control flash point (D) 2.60 2.80 
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Representing 20 years of spare-time work, the complete plant stands 22 in. high 


These Models Are Masterworks 


PSEVERAL YEARS AGO I went out to 1928 Cordova St, Los Angeles, Calif., to visit 
Fred D Hood and inspect his working scale models of steam engines and boilers. 
I had seen some fine machine models in my day, but nothing to approach these 
in perfection of detail. They truly reflected their builder—a gentleman in the 
best sense of the word, an engineer, a teacher, a craftsman of superlative skill 
and amazing patience. 

Today the monumental job is substantially finished. The pictures and cap- 
tions here and on page 98, briefly tell the story to date. Fred Hood began 
building his miniature triple-expansion marine engine in 1924, finishing it ten 
years later. Then he started work on the 12-in. diameter Scotch marine boiler, 
which took him another six years. Most of this was spare-time work for Mr 
Hood was busy teaching until 1940 and could devote only a few hours evenings 
to modeling. The boiler feed pump and circulating engine were started in 
1942 and finished in 1944. 

This complete power plant—20 years of work, stands 22 in. high, 17 in. 
wide and 3 ft., 7 in. long Figured on any reasonable basis, these models are 
worth many thousands of dollars. Every part is machined to scale—a complete 
working unit down to the smallest detail—no fakes or dummy parts. 

The steam gages are good examples of Fred- Hood’s amazing patience and 
meticulous attention to detail. Connecting tubes are 0.06 in. OD. The union 
nuts are tapped No. 2-56 machine-screw thread. Ends of the plug cocks are 
threaded 0-80 and the small ends of the plugs are % in. The gage hands are 
watch second hands (the only ready bought parts on the entire job). 

The accompanying photographs fail to do justice to Fred Hood’s work, but the 
engine close-up on page 98 will give some idea of the detail. Note the x in. 
silver dials on the gages stamped with 2:-in. letters, gage tubing about +-in. 
diameter, No. 0.80-thread nuts on the links of the main valve gear, the visible #4- 
in. piston rod and the 114-in. crankthrows. PHIL SWAIN, Editor 


(Additional model facts and figures on page 98) 


POWER ® July, 1945 


Fred Hood—the Builder 


Born in 1867, Fred Hood served 
his marine-engine-building appren- 
ticeship in England, became U. S. 
citizen, worked here as machinist, 
steam engineer, factory foreman, 
draftsman, installer and inspector 
of ship’s machinery. 

Also he made the rounds of 
educational institutions—a year of 
pharmacy study in St. Louis, a 
literary degree from Woodstock 
College (Ontario), a Stanford 
degree in mechanical engineering. 

From 1906 to 1939 Fred Hood 
was head of mechanic arts at Los 
Angeles Polytechnic High School. 
Then he retired from official life 
but not from model making. 
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How the Riley Side Dump Stoker Operates 


Coal is fed into furnace beneath the fire by coal ram and is evenly dis- 
tributed by pusher blocks. Action of ram and pusher blocks keeps the fuel 
bed porous and open assuring intimate mixing of air and coal. The volatile 
gases are driven off over the retort and are ignited as they pass through the 
incandescent fuel bed. Air is admitted through tuyeres at the top of the 
retort. Combustion of the coal is completed over the sloping combustion 
grates and dump plates. Smokeless and efficient combustion results. 


REDUCE COAL BILLS 


Because of their efficient operation, Riley Side Dump 
Stokers reduce coal bills not only by burning less coal 
but because of their ability to burn low priced coals. 


SAVES LABOR 


Due to its automatic and mechanical action, labor is 
saved and labor turnover reduced. 


BURNS CHEAPER COAL 


Not only do fuel savings result from being able to burn 
cheaper coals but in time of emergencies, you can main- 
tain your steam load with poor grades of coal. 


STOKER CORPORATION, WORCESTER, MASS. 


Boston New York Philadelphia 
St. Paul Kansas City Denver 


Washington Buffalo Cleveland Detroit Chicago St. Louis Cincinne! 
Seattle Portland Los Angeles Houston New Orleans Atlanta Memph' 


Main Cylinders 
Ram Case 
Coal Hopper 


1 

2 

3 

4 Tuyere Blocks 
5 Pusher Block 
6 Retort 
7 

8 

9 

10 


Air Control Damper 
Combustion Grates 
Dump Plates 
Side Beam 

11 Ash Pit 

12 Air Chamber 


INCREASES CAPACITY 


Because of their ability to efficiently and completely 
burn greater quantities of coal, steam capacity of boiler: 
is increased. 


ELIMINATES SMOKE 


The use of the underfeed principle of combustion and 
the proper application of the stoker with reference to 
boiler eliminates smoke. 


MAINTAINS UNIFORM PRESSURE 


Because coal feed and air supply are automatically 
regulated, uniform steam pressure is maintained. 
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Complete Reliability and Dependability 


A stoker is subjected to severe service. The construction 
of Riley Side Dump Stokers is rugged, massive and simple 
throughout. This strength and ruggedness assures long, 
continuous trouble-free service. After years of operation, 
you will obtain the same satisfactory performance as when 
the installation was made. Sound business judgment dic- 
tates the selection of a well designed and heavily con- 
structed stoker. 


High Efficiency and Large Savings 


High efficiency depends upon the intimate contact of air 
under the proper pressure with the coal. The quick thrust 
of the Riley coal plunger and the effective breaking action 
of the distinctive pusher blocks provide a porous, uniform 
fuel bed. Division of the air chamber into separate zones 
of pressure assures properly distributed air at the desired 
pressure. These features assure high efficiency and large 
fuel savings. 


Low Maintenance and Trouble-free Operation 


The rugged, simple construction of Riley Side Dump 
Stokers assures low maintenance. All furnace parts sub- 
jected to heat are manufactured in small sections and de- 
signed to be effectively cooled by the air passing through 
them. Adequate cooling of furnace parts must be provided 
if low maintenance is to be obtained. The only moving 
parts in the furnace are the pusher rod and blocks located 
in the bottom of the retort. No moving parts are used in 
the hot zones where they would be subjected to heat with 
unavoidable high maintenance. The absence of moving 
parts in the fire also reduces siftings to a minimum, prac- 
tically eliminating this nuisance and fuel loss. 


A Riley engineer will gladly call at your request to advise what Riley Side 
Dump Stokers can do for you, without cost or obligation in any way. At least 
wite for the new Riley Side Dump Stoker Catalog. 


Eight Riley Side Dump Stokers 
firing 200 H. P. Boilers 


Bell Aircraft Co. 

General Electric Co. 
American Brass Co. 
General Motors Corp. 

Ford Motor Co. 

Packard Motor Car Co. 
American Steel & Wire Co. 
Republic Steel Co. 
Firestone Rubber Co. 

Pet Milk Co. 

Pratt & Whitney Aircraft Corp. 
Royal Typewriter Co. 
Revere Copper & Brass Co. 
Bakelite Corp. 

Bethlehem Steel Corp. 

Shell Oil Co. 

Sperry Gyroscope Co. 
Henry Disston & Sons 
Dow Chemical Co. 

Celotex Company 

Reynolds Metal Corp. 
Pepsi-Cola Co. 

Fisher Body Corp. 

Crane Co. 

Colts Patent Fire Arms Co. 
Hercules Powder Co. 
Standard Oil Co. of N. J. 
Minute Tapioca Co. 
Champion Spark Plug Co. 
Norma Hoffman Bearing Co. 
Pullman Std. Car Mfg. Co. 
Remington Rand Co. 
Sterling Drug, Inc. 

Kaiser Cargo, Inc. 

E. R. Squibbs & Sons 


A survey of your power plant by a consulting engineer will possibly show ways of making surprisingly large savings in power costs 
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FLUE GAS SCRUBBERS 


ECONOMIZERS * WATER-COOLED FURNACES ¢ STEEL-CLAD INSULATED SETTINGS * AIR HEATERS 
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These Models Are Masterworks (Continued from page 95) 


Model Facts and Figures 


TRIPLE-EXPANSION MARINE ENGINE runs condensing 
on 125-psi steam. Stroke 2% in. Bores 143, 2% and 34 in. 
H-p and i-p stainless piston valves and 1-p-flat valve are 
bronze faced. Piston rods are @} in., valve rods #2 in. and 
crankshaft 34 in. Condenser has 70 ft of %-in. brass tubing. 
Engine contains about 1700 nuts, bolts, studs, cap screws and 
machine screws, and 56 valves and cocks, Smallest thread 
is No. 0-80. Complete power plant, hooked up with water 
in boiler, weighs about 500 lb, stands 3 ft, 7 in. long, 17 
in. wide and 22 in. high. At 150 rpm and 29.24 mep, 
theoretical ihp is 0.57. 


THE SCOTCH MARINE BOILER, 12 in. dia x 12 in. long. 
7% sq ft heating surface, has a shell of %¢-in.-thick stream 
pipe, 23 through staybolts (14-in. root) and 175 (:2-in.) 
combustion chamber stays, 106 shelby tubes, % in. OD. Two 
3-in. corrugated furnaces are fired by natural gas. 


COMPOUND CIRCULATING PUMP ENGINE is % x 1 x 


g in. stroke, condensing. H-p piston valve is %4 in., 
crankshaft 14 in.. piston rods 1% in., valve rods #% in. 


BOILER FEED PUMP had two h-p condensing cylinders. 
%-in. bore x 5@-in. stroke, with Scotch yoke connection. 
Water ends are double acting. *4 in. dia. 
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Scotch marine boiler, six years in con- 
struction, is 12 in. in diameter, 12 in. long 


Inside parts of Scotch marine boiler. At 
left note the thread for attaching head 


This engine closeup y 
about half actual 
Thus the sterling silvet d 
gage dials have 
actual diameter of 7 It 
in. The gage tubing © 
less than Ol 
and the gage hands ar 
watch second hands 
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STEADY JOBS 
and EQUIPMENT BUYING 


USTAINED employment is not an attainable 
goal unless we can moderate the erratic fluctu- 
5 ations which have characterized the markets 
producers’ equipment in past periods. 
In the 35th editorial of this series, “Sustained 
onstruction Activity”, it was pointed out that there 
no specific that can cure our economy of its 
boom-or-bust” proclivities. Rejecting the notion 
at the construction industry could be so managed 
to stabilize business as a whole, that editorial 
ressed the important contribution it could make 
that end, and suggested several practical expe- 
ents through which construction activity might be 
gularized. 
|} Producers’ equipment represents an area of pro- 
ction quite as broad and diverse as construction, 
ough smaller in aggregate value. The classification 
| braces all types of durable equipment bought and 
ed for profit—locomotives, motor trucks, electric 
bnerators, conveyors, machine tools, farm imple- 
hents, and so on down to surgical instruments and 
ntists’ drills. 
Although the output of such equipment averages 
yer a long period only 5 or 6 per cent of the nation’s 
al output, it resembles construction in its extra- 
dinary ups and downs. While its component items 
ffer widely in the amplitude and violence of their 
ctuations, the class as a whole is one of the most 
table sectors of the economy, making therefore a 
ite disproportionate contribution to the cyclical 
ings of total production and employment. From 
N29 to 1932, for example, the decline in the output 
producers’ equipment (at constant prices) was 
70 per cent, in contrast to a decline of 25-30 
rr cent in the national output exclusive of such 
\uipment and construction. 
A more recent example of the volatility of demand 
this field may be found in the movement of a 
onthly index of orders for industrial equipment, 
hich rose from 92 in the spring of 1936 to 160 in the 
ting of 1937, falling thence to 65 in the summer 
1938 and rising again to 142 in the fall of 1939. 
ch fantastic oscillations present an obvious and 
sscapable challenge to all concerned with eco- 
mic stabilization. 
Not only are these fluctuations bad for the econ- 
y; they represent demonstrably bad buying policy 
€ part of the purchasers of equipment. Peaks 
demand come characteristically just before a busi- 


of 7/lMfS depression (1919, 1929, and 1937, for example) 
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when machinery costs the most to buy and install 
and when it has the lowest expectancy of continuous 
use. At exactly the wrong moment everyone wants 
to buy. In the depression itself, on the other hand, 
with costs down, and with nowhere for the economy 
to go but up, equipment is a drug on the market. 
No one wants it when it is cheap and has the greatest 
prospect for steady employment. Here is a behavior 
pattern so profoundly irrational there must be hope 
for its correction. 

There is an inveterate tendency for business man- 
agement to forecast the future simply by projecting 
the trends of immediate past. Although it is axio- 
matic that the chance for an extended period of fur- 


ther prosperity is inversely related to the duration’ 


of the prosperity already experienced, this truism is 
generally ignored. The longer the boom has run, the 
more certain is business management that it will 
continue indefinitely. Convinced at last by “actual 
experience” that prosperity is here to stay, execu- 
tives give the green light to commitments for expan- 
sion and modernization previously deferred in a 
skeptical attitude of “wait and see”. The result, so 
often repeated in our economic history, is an ex- 
plosive burst of demand for equipment coincident 
with, and contributing to, the final spasm of a 
boom. Witness the phenomenal rise in industrial 
equipment orders during 1928 and the spring of 
1929. 

The same prophetic illusion works in reverse dur- 
ing a depression. Recent experience is projected into 
the future. Although the mathematical probability 
of an imminent and prolonged period of prosperity 
increases directly with the duration of a depression, 
it finds little reflection in business decisions. Timidity 
and caution are the order of the day. 

Compounding the errors caused by faulty per- 
spective, are a number of influences which make 
it extremely difficult for individual enterprises to 
follow a policy geared to sensible long-term con- 
siderations. In a boom, particularly in its climactic 
phase, most producers find their order books crowd- 
ed beyond the potential of their current capacities 
and are faced with the alternatives of expanding 
or losing trade to competitors. In depression the 
situation is reversed, and producers with unused 
facilities find it difficult to justify increases in their 
capital charges. 

An even more controlling factor in many cases is 
the availability of funds. This is especially important 


for small concerns. Typically such firms enjoy but 
limited credit, and with no ready access to the 
securities markets, their capital expenditures depend 
primarily on earnings. When they are making 
money, they can afford to buy equipment; when 
they are losing, they largely disappear from the 
equipment market. Even great enterprises, though 
less dependent on earnings as a source of capital 
financing, are profoundly influenced by the volume 
of internal funds available for the purpose, a volume 
as a rule far greater in prosperity than in depression. 
Moreover, it is usually easier in good times to obtain 
outside funds through the sale of stock or by bor- 


rowing, since in bad times bankers, underwriters, . 


and investors are susceptible to the same timidity 
and caution that afflict business management gen- 
erally. 

We are dealing here with a combination of psy- 
chological, physical, and financial forces which con- 
spire to aggravate the instability of demand for 
capital equipment. What can be done to reduce this 
instability and thus to bring equipment purchasing 
into a more sensible and constructive pattern? 

There is no panacea, no royal road to the solution. 
The problem has been with us since the beginning 
of the industrial economy. It is complex and difficult. 
It is not, however, wholly intractable. We may rea- 
sonably hope that industry will, through intelligent 
effort, make substantial progress toward a satisfac- 
tory solution. The industrial equipment field is one 
in which government, except for war periods, has 
exerted little direct control. The best insurance 
against the institution of government measures is to 
so conduct activities in the equipment field that no 
justification for government interposition can be 
made. 

* * * 


1. The first and most important step is for industry 
itself to reconsider its heretofore haphazard and oppor- 
tunistic policy in the purchase of equipment, substi- 
tuting so far as possible a regularized, long-range 
programming of expenditure that will resist both the 
excited long-buying of booms and the equally disturb- 
ing underbuying of depressions. Such long-range pro- 
gramming is particularly appropriate and advantageous 
for large enterprises in established industries such as 
railroads, electric power, steel, automobiles, and the 
like, but it makes sense much more generally. 

Once executives come to realize that a reasonably 
stable equipment program contributes not only to the 
welfare of the economy but also to the lowering’ of 
their long-run equipment costs, the opportunity to com- 
bine a public service with private advantage should 
induce them to recast their policies accordingly. 

There is an even more compelling reason for pur- 
chasers of industrial equipment to do everything pos- 
sible to regularize their demands. Some concerns 
unquestionably will find themselves in a postwar posi- 
tion where speedy delivery of needed equipment, even 
though it involves the payment of premium prices, will 
seem to be justified. But there is no system of accounting 
that can show it to be a profitable transaction to pro- 
mote an equipment industry boom that runs a brief 


course only to collapse when the backlog of deferr 
maintenance and development has been satisfied. Th; 
historically, has been the trigger which trips the dy 
to the depression phase of the business cycle. No i 
diate advantage can compensate for the contagig, 
paralysis that infects all business enterprise wh; 
major layoffs occur in any major segment. No py 
cautionary measures, self-imposed by business, can | 
regarded as unduly severe if they can prevent th 
devastating blight. 

2. Financial agencies can and should play a respo 
sible role in regularizing equipment demand. : 
for the purchase of producers’ equipment should } 
offered boldly and at low interest during depressi 
periods, and should progressively tighten as a boo 
market bids up the price of purchase and installatic 
Banks and financial houses have excellent facilities { 
gathering and interpreting market and general ec 
nomic information. It is good business for them, a 
for the national economy, to exercise their accep 
discretions in a manner that will help to prom 
economic stability. 

3. There now is almost universal recognition of 
need for a thorough-going revision of our corporate 
structure to the end that effective incentives may 
offered for private capital investment. The possibili 
of including provisions which would offer special 
concessions to equipment investments made in depre 
sion periods is worthy of intensive exploration. 


* 


The fundamental problem here is educational. 
all business enterprises in a position to do so wa 
to regularize their equipment expenditures, it wo 
have a tremendously beneficial effect. True, it wo 
accomplish no miracles. For many concerns it is 
feasible to schedule equipment buying over a lo 
period. Even those who do schedule it are likely 
practice to attain only a relative stability. It must 
acknowledged, moreover, that few programs co 
withstand indefinitely a very deep and prolong 
depression such as we had in the thirties. Nev 
theless the adoption of stabilization policies whe 
feasible would make a signal contribution both 
the restraint of booms and to the mitigation of « 
pressions. Here is something industry can do 
itself. 

It is easy to disparage such remedies for econon 
instability as are here proposed on the ground ti 
they are partial only. However, joined with oth 
also partial, they can achieve in combination a s0 
progress toward the goal of sustained high level e 
ployment—progress that is unattainable through e 
nomic cure-alls. The road suggested is a slow ro 
and difficult, but it leads upward. 


President, McGraw-Hill Publishing Co., 
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> PROXIMATE ANALYSIS of coal usually 


includes heat value, moisture, volatile, 
fixed carbon, ash and sulphur. The 
laboratory equipment we rigged up de- 
termines all of these except sulphur. 
Our homemade apparatus has proved 
surprisingly accurate. It is used not 
only for coal analysis, but also to test 
ash samples for combustible percentage. 
This helps us cut down loss of fuel to 
ashpit. We are also able to control the 
moisture used to temper the coal. 

The table compares our results n 


Proximate Analysis and Heat Value 
With Home-Built Apparatus 


K M White, of Tacoma, Wash., explains construction details 
of coal bomb calorimeter, laboratory ball-mill grinder, and 


drying oven. This testing equipment is surprisingly accurate 


heat value with those reported by dis- 
interested chemists, 

Our calorimeter works on the cus- 
tomary principle. The finely divided 
coal sample in the bomb is mixed with 
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Fig. 1—The calorimeter: Inside the double-walled plywood case is the copper water 
‘an containing rotating bomb. Wiring shown fuses wire within coal sample 


hydrogen peroxide (to supply oxygen) 
and is ignited by the electrical fusion 
of a fine wire. The resulting complete 
combustion of the sample heats the 
bomb, the surrounding water, and the 
container of the water. The heat value 
of the fuel is figured from the weight 
of sample, the temperature rise of 
bomb and surrounding water, and the 
heat capacity of bomb, water and can 
per degree temperature rise. A rotating 
stirrer insures uniform temperature 
throughout the water. 

We built the calorimeter case, Fig. 1, 
of 14-in. plywood, using double walls 
to reduce radiation loss. A local tin- 
smith made the copper can large 
enough to carry the bomb and the 
water used in the test—two liters. One 
liter is 1,000 cubic centimeters, (or 2.20 
lb of water at 62 F.) The water de- 
flector, which also holds the bronze 
pivot on which the bomb rotates within 
the water can, was made of sheet 
copper. 

In the bomb assembly, Fig. 2, note 
that the fusion cup and its cap are 
turned from stainless steel. To keep the 


Comparison of Btu Tests 
Chemists’ Our Btu Per- 

test test diff cent 
10,500 10,454 —46 — .44 
10,727 10,758 +31 + .29 
6467 * 6540 +73 +1.1 
10 ,436 10,337 —99 — .95 
10,735 10,361 —374 —3.6 
10,276 10,301 +25 +0.2 
10,171 10,178 +7 +0.07 
10 ,687 10,372 -315 -—3.0 
10,959 10,552 -—407 —3.8 
10,420 10,293 —127 —1.2 
10,242 10,178 -64 -—0.6 
10,047 10,173 +127 +1.2 
10,189 10,186 0.00 
11,121 10,933 —188 —1.7 
* Lignite 
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Fiber insulator 


Stoindess steel rod: 


Mica insulotor 
i cap stainless steel 


Fig. 2—Construction of the coal bomb 


water equivalent of the calorimeter as 
iow as possible, yellow brass (which 
has a low specific heat) was used for 
the outer case and the screw-down 
cover. Because brass stock of the right 
size was not available we cast the case 
from melted scrap, 

The projecting part of the fusion 
cap cover that goes down into the cup 
must be a close fit to avoid gasket 
blowouts when the coal charge is 
ignited. 

Electrodes on the cover are made of 
stainless-steel rod. A piece of %4 in. 
brass pipe carries the center electrode, 
which is insulated from the brass tube 
and cup cap by mica insulator, porce- 


lain washer and fiber insulator. shown 
in Fig. 2. The fiber cap is tapered 
to hold the driving pulley. 

A variable resistance in the ignition 
circuit is adjusted (with the cap off) 
so that the fuse wire comes quickly 
to incandescence and melts in about two 
seconds after the circuit is closed. The 
fuse wire is obtainable from chemical 
supply companies. The stirring vanes 
are of sheet stainless steel. Specially 
made wrenches to lock the bomb and 
cover must be sturdy as the loaded 
bomb has to be made up tightly. Dur- 


“jing tests the motor drives the calori- 


meter at about 150 rpm through a loose 
belt made of heavy cord. A loose drive is 
important in order to reduce the heat 
input. 

To grind the sample we run it first 
through an old-style coffee mill. then 
through the ball mill, in Fig. 3, to 
reduce it to 100 mesh. We turned the 
body of the ball mill from a piece of 
4-in. extra-heavy pipe. Ends are %4- 
in. iron plate. Balls are of steel from 
various sizes of ball bearings, and range 
from to 1 in. 

When this mill is three-fifths full 
of balls, and turning at about 60 rpm, 


with enough coal to fill the spaces ye. 
tween the balls, it takes about 45 min 
to grind the sample to 100 mesh. 

We built the drying oven of hard. 
pressed asbestos. It is heated by an 
electric resistance element at the bottom 
and regulated by a range thermostat 
adjusted to give as low a temperature 
differential as possible. A pilot light, 
which is located in the circuit, shows 
when current is on. 

We made a muffle of cast refractory, 
winding a 1000-watt electric element 
around it. This was covered with hard- 
drying fireclay and then with high. 
temperature insulation. Regulation is 
manual. 

It was necessary to buy such appar- 
atus as the desiccator, balance and 
thermometer. We chose a_ standard 
bomb-calorimeter thermometer because 
this type gave us the highest accuracy 
at the lowest cost. Ours has a range 
of 18 C to 28 C and is subdivided 
into 100 deg. A student-grade chemical 
balance was accurate enough for our 
control work. 

We do not determine sulphur, but use 
an average for the type of fuel we 
are testing. 


Fig. 3—Ball mill made from pipe, and filled with bearing balls, completes reduction 
of sample to 100 mesh after preliminary grinding in old-style coffee mill 


cause over 700,000 different war items are 
wrapped, packaged, labelled, tagged or made 
from paper or container board. The Pacific war 
will require stupendous amounts of paper and 
board since double and triple packing are re- 
quired for protection against weather, insects, 


and other hazards on the fighting front. 


Are You Planning to Do Your Part? 


Paper is a No. 1 war-material shortage be- 


So please: (1) Share this magazine with your 
associates. Because of the paper shortage. the 
number of copies is limited. (2) Organize for a 
continuous drive in your office and plant to col- 
lect waste paper of any kind to put into paper 
salvage. Clean out old files, dead correspond- 
ence, obsolete records, useless display materials. 


cartons that are not likely to be needed. ete. 
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P AVIATION PROGRESS has depended 
from the first on development of more 
powerful engines suited to bigger and 
faster airplanes. In the future, jet 
propulsion (by gas turbine) and gas- 
turbine-propeller drives will result in 
new design concepts for low-drag air- 
frames for high-powered planes and for 
high-speed flight. 

The modern reciprocating aircraft en- 
gine is one of the great technical 
achievements of our age, inspired to no 
small degree by military requirements. 
However, power ratings have reached a 
point where further major increases can 
be obtained only by improvements in 
fuels or addition of cylinders. The gas 
turbine lends itself readily to increased 
power ratings and, when geared to a 
propeller, its usefulness extends to all 
aircraft requiring engines of greater 
than perhaps 1000 to 2000 hp and de- 
signed for all speeds up to and in ex- 
cess of 500 mph. 


Jet Propulsion 


Jet propulsion of aircraft has recently 
become a subject of much publicity and 
confusion. Principal advantages of the 
jet engine, a gas turbine, are its sim- 
plicity and light weight. Little oil for 
lubrication is required and no water or 
air cooling is needed. The jet engine’s 
thrust is relatively constant over normal 
airplane speed ranges and rating is 
usually given in lb of thrust rather than 
hp. A thrust of one lb at 375 mph is 
equivalent to one hp. At this speed the 
apparent efficiency of the jet engine is 
less than half that of the conventional 
reciprocating engine. Its take-off thrust 
is about one quarter that of a propeller 
with the same rating at 375 mph. Thus 
jt propulsion gives excellent high- 


tange and low-speed characteristics. 

For commercial aviation, the gas tur- 
bine geared to a propeller offers at- 
ltactive possibilities. The power plant 
tan be much lighter than that of a 
ltciprocating engine, less than three 
quarters of the weight. The gas turbine 
*perates on four to eight times the quan- 
lly of air of the reciprocating engine 
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speed performance at the expense of 


How the Gas Turbine Will Fly 


Military needs for fast pursuit planes have resulted in 
greater development of jet-propulsion units than geared 
drives or units for power and ship propulsion, Future power 


machinery will gain from research in aviation gas turbines 


By C D FLAGLE and F W GODSEY 
Westinghouse Electric Corp 
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Fig. 1—Jet is preeminent in high-speed high-altitude range, but the gas-turbine- 
propeller arrangement is better adapted to commercial and transport flying 


so that about 20% of the useful power 
can be used as “jet propulsion” eff- 
ciently. 
+ The reciprocating engine presents a 
dismayingly large frontal area when 
placed in a wing nacelle. Total profile 
area of power plant frequently exceeds 
that of the fuselage. Also, large volumes 
of cooling air must be forced around the 
cylinders or through radiators, acces- 
sories and oil coolers. Gas-turbine 
plants, whether jet propulsion or geared- 
propeller, permit designs of less drag. 
A simple open-cycle gas turbine can 
be built today to work at 1500 F but 
metallurgical progress offers prospect 
of higher temperature. At 1500 F with a 
compression ratio of 10 to 1 and com- 
pressor and turbine efficiencies of 85%, 
a fuel efficiency of 26% can be achieved. 
By increasing compressor efficiency to 
87% and turbine efficiency to 89%. a 
thermal efficiency of 28% at sea level 
is possible. At 15,000 ft altitude, how- 


ever, because of low ambient tempera- 
tures, the cycle efficiency rises to 31%. 

The efficiency of a gas turbine is 
highest at its rated load and rated 
rpm. As rpm decreases efficiencies of 
compression and expansion drop off 
and compression ratio decreases rapidly. 
Since useful power output of the ma- 
chine is the relatively small difference 
between power developed by the tur- 
bine and power absorbed by the com- 
pressor, any change in compressor or 
turbine efficiency is magnified in its 
effect on power output. Turbine output 
is hardly sufficient to drive the com- 
pressor, much less supply power to the 
propeller, at much below half speed. 
Idling speed for a gas-turbine-propeller 
drive is between half and one third 
rated rpm. 

General characteristics of jet pro- 
pulsion, gas-turbine-propeller drive and 
reciprocating engines are shown in Fig. 
4. It is interesting to note that the gas- 
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turbine-propeller airplane is superior 
to conventional aircraft on every count 
with the exception of altitude ceiling, 


where they are equal if the reciprocat- 
ing engine is supercharged JET ENGINE lO 
GAS-TURBINE-PROP EZZZZZZB 


Since turbine-propeller fuel economy RECIPROCATING = $C 


and installed power-plant weights are 
both superior to those of the conven- Emm LENGTH OF 
tional engine, the long-range and short- TAKE-OFF RUN 
range carrying abilities of the turbine- 
propeller aircraft are superior to those 
of conventional design. On the other 
hand the jet-propelled aircraft has a . 777772 MAX RATE OF CLIMB 
very light power-plant installation and 
can get off the ground for short flights 
with about five tons more payload (for 
the planes under comparison) than the 20000) MAX SPEED 
conventional aircraft and about three eee 

tons more than the propeller version. 
However, jet propulsion requires so 


much more fuel than other types that, ums (4 JETS 35,000) BEST CRUISING 

at about 2000 miles, the jet plane loses (20,000 ALT) SPEEO 

out to the reciprocating engine and is 

far behind in payload carrying ability. An 


As with the jet-propelled fighter, the 
jet bomber or cargo plane must be  errerrceerrc ers me ALTITUDE CEILING Be 
limited in use to relatively short range, 
very high speed, high altitude opera- re 
tions which can stand the expense of 
high fuel costs, until more has been en 2777777, EXTREME RANGE 
learned about the aerodynamics of 
flight at speeds over 500 mph. The gas 


turbine with geared propeller, however, D 
has immediate applications in all vid 
+ classes of service where requirements 100-64 por 
are much above 1000 hp at usual flight net 
altitudes and should be ready for use in 
when aircraft designs require 10,000 hp Fig. 4—Comparison of performance of jet, gas-turbine-propeller and convention ten 
or more in a single power-plant unit. reciprocating gasoline engines for cargo and passenger planes of tomorrow bef 
nee 
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COMPARISON OF GAS TURBINES FOR JET Fig. 3—With concentric reduction gear neg 

the turbine-propeller unit can be easily — 

PROPULSION AND GEARED PROPELLER buried within fuselage or wing and re- 

quires no cooling air for itself a 

ing 

tur 

Fig. 2—Axial-flow jet engine (gas tur- ™s 

bine) is naturally suited to installation : 

in long small-diameter nacelle which the 
presents less frontal resistance ( 
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What Goes With the Title 


“Chief Engineer”? 


Answer: Knowing his plant’s possibilities and how to keep costs down are “‘musts.”’ 


Being industrious enough to keep machinery in repair is important, too. To these 


URING THE LAST TWENTY 
YEARS I have seen many indi- 
vidual plants go over to purchased 
power. In 75% of the cases an incom- 
petent chief engineer was to blame. 
Instead of setting up an efficient main- 
tenance program to catch little troubles 
before they become serious many engi- 
neers operate their plants on a hit-or- 
miss basis. Also, when asking for 
money to make necessary repairs many 
neglect to explain and prove to manage- 
ment that they are investing the com- 
pany’s money, rather than just spend- 
ing it without getting an adequate re- 
turn. Therefore, few business execu- 
tives understand the power problems in 
their plants. 

One industrial plant, built about 25 
years ago, contained the best equipment 
obtainable at that time. Naturally while 
new, things operated pretty smoothly, 
but a few years ago it was run down by 
incompetent operation and mainte- 
nance; because cost of power was more 
than two cents a kwhr, management was 
considering a change to purchased 
power. While the public utility was 
estimating the job, the chief engineer of 
the plant died. 

A new chief at once saw the possibil- 
ities of improving the plant. After 
making a survey he put a written pro- 
posal before the management whereby 
with a minimum expenditure he could 
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requirements William Meinecke adds presenting acceptable plans to management 


put the plant in condition to generate 
its own power cheaper than at the pur- 
chased rate. Accordingly, plans for pur- 
chasing power were put aside, the neces- 
sary money was appropriated and 
within one year boilers were rebaffled, 
firing method changed, engines over- 
hauled and steam ljnes re-routed and 
properly trapped. An efficient mainte- 
nance system was set up whereby little 
troubles were rectified before they 
turned into shut downs. Power cost 
dropped from two cents to nine mills 
per kwhr. Needless to say, this im- 


provement sold management the idea of 
retaining its own power plant—all the 
work of a capable chief engineer. 

In another instance I took charge of 
a small ice-cream factory. The plant 
consisted of two 15-ton vertical am- 
monia compressors, a 10-ton ice freezing 
tank, and an ice-cream storage room. 
When I first talked to the manager he 
said that they bought an additional 
two tons of ice a day because they could 
not make enough themselves. Both 
compressors ran 24 hr a day, yet consid- 
erable spoilage resulted from frequent 


(467) 03 


| 
F 

—— a 

| 
“a 


shutdowns. After a survey I took the 
job with the understanding that I would 
have a free hand with a reasonable 
amount of money to put the plant in 
good condition. I guaranteed that the 
money spent would be returned in less 
than one year. 

Things that needed immediate atten- 
tion were: (1) Two hundred ft of 214- 
in. suction lines were either bare or 
covered with only a thin layer of hair 
felt. (2) Ice tank was only partly cov- 
ered. (3) Brine agitating-pump impel- 
ler was partly corroded away. (4) 


Condensers were in bad shape, conse- 
quently they operated at high head 
pressure and wasted power. First job 
was to cover all suction lines with cork, 
and to cover the ice tank with sheet 
cork and incase it in wood. I drained 
the tank, cleaned the coils thoroughly, 
checked them for leaks, and put a new 
impeller on the brine agitating pump. 
After overhauling both compressors 
I installed a bank of new condensers. 
We no longer needed to buy ice and 
instead of running two compressors 24 
hr a day, one carried the load most of 


the time; costly shutdowns disappeared 
and lower freezing temperatures pro. 
duced a finer texture of ice cream. (Cost 
of the improvements was returned to the 
company in less than a year. 
Management must take active interest 
in power production and exercise care to 
select a competent chief engineer. No 
individual has the right to that position 
unless he has the knowledge and ability 
to operate a plant efficiently and keep 
it in repair. He should also be able 
to present proposals to management in 
a clear, concise and able manner, 


Quick Way to Make Bushings 


Metal spraying has long reclaimed worn shafts and bushings large enough to spray 


internally. Because small bushings can be constructed entirely of sprayed metal, 


BusHiNGs AND LINERS made entirely of 
sprayed metal have the same oil-retain- 
ing and load-carrying qualities as metal- 
sprayed journals. Another advantage 
is that any combination of metals pro- 
curable in wire form can be used. For 
instance: A thin layer of babbitt for the 
bearing surface can be backed up with 
bronze. aluminum or steel to form the 
major volume of the bushing. There is 
no danger of the two metals separating 
in service. Usual procedure for bush- 
ings is to spray the metal directly on 
a pipe mandrel (see “How to” article on 
page 122) and then bore away the 
pipe metal. 

In Fig. 1, bearing A is made of a 
0:020-in. layer of babbitt backed with 
vs in. of aluminum; B is plain bronze 
ve in. thick; C is 0.020 in. of babbitt 


* Information supplied through the courtesy of the 
Metallizing Bngineering Co., Inc. 


Strength in Lb per Sq In. 
Bushings Yield: 
made strength Compres- 
for Elastic to 0.002- 
tests limit in.set strength 
1 44,000 53,100 78,850 
2 25,050 26.670 53,100 
3 19,140 21,350 30,600 
4 7,590 8,125 15,100 
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wall thickness determines their resistance to crushing when pressed into place* 


backed with 1s in. of 18-8 stainless steel; 
D is 0.020 in. of babbitt backed with 
vs in. of bronze; and E is 0.020 in. of 
bronze backed with 2 in. of aluminum. 
All have a 14-in. flange. 

Tests conducted by H Shaw, consult- 
ing and research engineer of England, 
show that a sprayed babbitt bearing has 
a much lower coefficient of friction than 
one of cast metal. Most remarkable re- 
duction in friction occurs at a speed 
of 50 ft per min where sprayed babbitt 
has at least a 25% lower coefficient of 
friction than cast babbitt. 

The curves, Fig. 5. show a general 
tendency for the coefficient of friction 
to fall to minimum with increased load 
and then rise again. This rise occurs 
rapidly with some metal combinations 
and more slowly with others. Using 
metal in the sprayed instead of the cast 
form results in lower friction and higher 
seizure loads. At a speed of 1000 ft 
per min seizure load increased from 
5760 to 7040 lb per sq in, and at 3000 ft 
per min seizure load for cast babbitt 
was 3800 and sprayed babbitt 5120 lb 
per sq in. In general, static friction of 
the latter is about one third that of the 
former, the improvement being caused 
by the partial oil film trapped in the 
cavities. 

Ahead of seizure load, Mr. Shaw’s 
tests showed, cast babbitt reaches a 
point of frictional instability in which 


Fig. 1—Bearings of 100% sprayed 
metal answer repair problem 


the friction, measured by a delicate test- 
ing machine, fluctuates considerably. 
This condition did not appear with 
sprayed babbitt, presumably because 
the cavities act as reservoirs and, by 
seepage effect from surface heat, con- 
tinue to supply sufficient lubricant to 
preserve the film. Temperature at the 
immediate surface of a bearing cat, 
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Sprayed bushings for 
compression test 


Description 
1-Meteoloy No./ stainless steel (sprayed) 
2- Silicon aluminum “ 
3- Sprabronze T * 
4- Pressed metal bushihg 


Bushings after test 


3 


= 


Fig. 2—Dimensions and composition 
of metal bushings tested to failure 


under ordinary running conditions. 
reach a value equal to that of the met- 
al’s melting point. Such heat can cause 
expansion and possibly vaporation of 
oil held in the fine cavities of the 
sprayed metal. 

Tests similar to those just described 
were made on a wide range of bearing 
metals, both cast and sprayed, with part- 
cut from ordinary production work 
rather than pieces especially sprayed 
for the purpose. 

Although sprayed-metal bushings op- 
erate satisfactorily under load they 
must also be able to stand up under the 
force applied to press them into place. 
Since sprayed metal had not been used 
extensively as a separate or solid ob- 
ject, tests were conducted to study their 
compressive strength under conditions 
closely simulating the actual stresses 
imposed by an arbor press. 

For this test three sprayed metal 
bushings were made up, Fig. 2., No. 
1, was of Metcoloy No. 1 stainless steel. 


Fig. 3—Bushings 1 and 3 failed by spreading and splitting at one end, 2 and 
4 failed by bulging. All proved strong enough to be pressed into a housing 


No. 2 of silicon aluminum, and No. 3 
of Sprabronze T. A fourth bushing, 
No. 4, of pressed powdered bronze, was 
a standard commercially manufactured 
item. Pressed powdered-bronze bush- 
ings have been used so extensively and 
successfully that one was included -in 
the test as a yardstick to indicate the 
probable strength that would be satis- 
factory. 

Plungers were made to fit each end 
of the bushing to simulate the fittings 
usually found on an arbor press. They 
were one inch in diameter with a %-in. 
extension. 2» in. long, to fit the internal 
diameter of the bushing. Bushings were 
placed in a compression machine and 
compressed to failure. Units 1 and 3 
failed by spreading and splitting at the 
end, while 2 and 4 failed by bulging, 
Fig. 3. Test results are tabulated in 
the table on preceding page. All bush- 
ings were sufficiently strong to be 
pressed into place with considerable 
force even under adverse conditions. 


Fig. 4—After rough machining the bushing to size, drill necessary oil holes. 
Permit bushing to assume normal temperature before making final outside cut 
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When large numbers of small bush- 
ings must be replaced because of wear 
on their inside diameter the used ones 
can be restored to size by extrusion and 
metal spraying. 

First find a thick steel plate to serve 
as the die. Drill several holes of pro- 
gressively smaller diameter through the 
plate so that extruding the bushing 
through them in proper sequence brings 
it down to the correct inside diameter. 
To secure best results taper-ream each 
hole and polish the internal surface so 
that bushing enters easily and passes 
through with least frictional resistance. 
Harden the plate to reduce wear on 
the hole walls. 

To restore the internal diameter in- 
sert a bushing in the largest hole and 
force it through with a hydraulic press. 
Continue through the remaining holes 
until the bushing’s internal diameter is 
small enough to be reamed to correct 
size. Then metal spray the outside di- 
ameter and machine to its final size. 
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Coefficient of friction 


Fig. 5—Typical friction and seizure 
curves for cast and sprayed babbitt 
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PRACTICAL AIDS 


Plant-Tested Methods and Ideas for Power Men 


TRUING SLIPRINGS CURES VOLTAGE TROUBLE 


THE CAST-IRON SLIPRINGS on our large 
steam-engine-driven alternator wore 
badly out of round. These rings are 
24 in. in diameter and operate at 200 
rpm. To true the rings we mounted a 
high-speed motor-driven grinder on an 
improvised machine slide rest, as in the 
photo. It was necessary to remove 
about 0.1 in. of metal in places to 
make the rings smooth and round. 
Grinding required about three hours, 
using a 2x %4-in. carborundum wheel. 
Before grinding the sliprings our 
automatic voltage regulator gave us a 
lot of trouble. Relay contact points 
would burn and sometimes weld together 
and burn out resistance coils on the 
switchboard. This required weekly 
repairs and adjustment. Even tungsten 
points would last only a few days. 
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Since truing the generator’s slip- 
rings several months ago we have had 
no trouble with the voltage regulator. 
My explanation of this is that while 


E 
A 
Time—> \, x 
I> 


an alternator is supposed to generate 
a sine voltage and current wave, a bus. 
bar oscillogram looks something like 
the diagram. Here the voltage curves 
E are quite smooth, but the current 
curves / are badly distorted. This dis. 
tortion may be caused by influences 
outside the generator, such as resist- 
ance, inductance and capacitance of 
the circuits or from unsteady excitation 
current. 

My guess is that the voltage regulator 
trouble was caused by the high-current 
peaks like A and B synchronizing with 
the regulator-relay contacts closing and 
causing them to weld together. Maybe 
some readers have a better explanation; 
if they have I would appreciate hear- 
ing from them. 

This experience seems to indicate 
that if the sliprings on an alternator 
and commutator on the exciter are 
kept in good condition to maintain a 
smooth exciting current, busbar voltage 
will be easier to regulate and the 
voltage regulator give less trouble. 
Rolla, Mo. A V Kipatrick 


What Made the 
Generator Tick? 


A TICKING souND developed in a 200- 
kw 24- and 120-v 3-wire de generator 
driven by a corliss engine at 125 rpm 
and used for night and Sunday service. 
Like the tick of a large clock, it would 
follow the generator revolutions for a 
few seconds, cease for about an equal 
period, and then repeat. 

When we stood near the commutator 
the tick appeared to come from it, 
but when the ear was near the brushes 
the noise seemed to be in the armature 
coils. We examined the commutator 
for high bars, tightened its V-ring 
bolts and the wedges in the armature 
slots. When these efforts failed to re- 
move the cause we trued and polished 
the commutator and removed shims 
from behind the polepieces to increase 
the air gap, but the tick persisted. 

Next we considered the possibility of 
a cracked armature shaft. We in- 
spected the shaft carefully for indi- 
cations of its movement in the arma- 
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ture hub and gave it a whitewash test, 
but found nothing suspicious. 

We discovered that when the engine 
was turned slowly with steam the tick 
appeared to come from the flywheel. 
We therefore carefully inspected the 
entire area of the wheel and its shaft, 
ying a magnifying glass on any sus- 
picious areas. The flywheel insurance 
company was notified and its repre- 
sentatives inspected the engine at vari- 
ous times. One day one of them told 
me that he could produce a similar 
tick by pressing together two of the 
commutator-bar risers and releasing 
them. We then assumed that crack- 
ing of the dried varnish on the risers 
had caused the tick. 

To check this assumption we called 
in one of the generator builder’s en- 
gineers, who diagnosed the cause as a 
lose nut or other object inside the 
commutator. However, a study of the 
amature drawing showed practically 
no clearance between the commutator 
Ving and the armature-spider hub. 
This exploded another theory. 

The noise continued for about two 


years, then gradually ceased, and has 
not returned for a like period. Perhaps 
some fellow engineers have had similar 
trouble and found the cause. If so I 
would like to hear from them so that 
if the tick returns I can stop it. 
Ramsey, N. J. R W Rrorpan 


Split Bushing Tightens 
Bearing on Its Shaft 


THE INNER RACE of a ball bearing work- 
ed loose and turned on its shaft. Before 
the fault was discovered the race had 
badly worn the shaft. This condition 
was made more serious because the 
shaft extension outside the bearing was 
the same diameter as the race’s inside 
diameter when new. The problem was 
to increase the shaft diameter to its 
original size. With welding or met- 
allizing equipment this would have 
been easy but we did not have either 
and had to find some other expedient. 

We put the shaft in a lathe and turn- 
ed the worn section smooth and round. 
Then we made a bushing, Fig. 1, with 


RecHARGING flashlight batteries is gen- 
erally considered uneconomical and im- 
practical but one company using large 
numbers of them has found that about 
{% can be revived and has developed 


HOMEMADE CHARGER REVIVES FLASHLIGHT BATTERIES 


an outside diameter equal to the full 
diameter of the shaft and an inside 
diameter a drive fit for the reduced 
shaft diameter. We then split the bush- 
ing and sprung it over the shaft, pushed 
it back and allowed it to snap on the 
reduced shaft section. The bearing was 
then forced home over the bushing, 
Fig. 2, to make a tight fit. The job has 
been in service for several months and 
works as well as when new. 
Chicago, Ill. R C HENDERSON 


a method of doing the job. As shown in 
Fig. 1, the charger consisting of four 
54-in. lengths of 114-in. pipe arranged 
horizontally and tack welded to a %¢-in. 
steel plate. A 5-in. bolt in the 114-in. 


IS X 22-in., F 
steel plate ~~~. 


/z-in. pipe/ 
54-in. long 


lg~-in. pipe column.» 


1 


Rubber- covered clamps, 


Stee/ plate 
30-in. india 
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pipe-column top supports the plate and 
the charging tubes. 

Each end of the tubes is closed by a 
cap with a contact in its center, Fig. 2 
shows a cross-section through one of 
the caps. The body of the cap is a 
short length of 114-in. pipe with a fiber 
disk secured in one end. A contact bolt 
in the center of the disk has two nuts 
on its outside end for a connecting wire 
and a spring on the inside end to hold 
the bolt in contact with the batteries. 

Two short hooks welded to the cap 
lock it to the end of the charging pipes 
on two short lengths of welding rod, 
spot welded to the pipe. Each tube 
length was selected to hold 25 batteries. 
We found, however, that in some cases 
the tube was too long for 25 batteries 
and too short for 26. To compensate for 
the short batteries we made three short 
metal plugs, insulated on their circum- 
ference that could be placed between 
the contact and the last battery in the 
charging tube. 

In this system the four tubes, or 100 
batteries, are connected in series on 
250 v. The batteries are charged at a 
rate of less than 1 amp for 30 min and 
are placed in the tubes so that the cur- 
rent enters their center electrode. All 
batteries testing less than 1 amp before 
reviving are discarded and those test- 
ing less than 3 amp after reviving are 
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likewise thrown out. It has been found 
that about 80% of all batteries can be 
revived. 

This equipment probably is too large 
for most plants, but it can be easily ar- 
ranged to suit any conditions. The chief 
thing to remember is that if a flashlight 
battery tests 1 amp or more it generally 
can be revived by passing a l-amp cur- 
rent through it for 30 min. If you can- 
not get new batteries try reviving the 
old ones. 


Aliquippa, Pa. J N Porter 


Drainer for Stoker-Engine 
Simplifies Operators’ Duties 
To HELP RELIEVE the boiler operators 


of unnecessary duties we made and 
installed on the bases of our stoker 


Conolensate 


--Tosump 


steam engines a simple automatic con- 
densate drainer, Formerly, draining 
condensate from the engine bases by 
a pan-and-faucet method required that 
the operator stay close by until the 
condensate drained out. With this new 
method, condensate drains automati- 
cally from the engine base by overflow, 
the oil remaining at a predetermined 
level. 

The drawing shows how pipe nipples 
and elbows were fitted together to make 
the drainer. Since installation, it has 
relieved operator of doing the draining, 
has saved considerable oil, and _ in- 
creased the time between oil changes 
in the engine. The operator used to 
carry away the condensate in a pan, 
but it now drains away to a lower-level 
sump. 


Detroit, Mich. Ricuarp Brown 


Weighs Coal on 
Platform Scale 


IN ONE PLANT where I worked we did 
not have a means of weighing coal to 
the boilers. The boilers were hand fired 
from a coal larry, which was loaded in 
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Our sump pump is driven by an open 
vertical de motor. This is one of the 
most difficult applications for a motor 
of this design. Vapors and fumes from 
the liquids coming into the sump were 
continually being deposited on its wind- 
ings and commutator. As a result the 
motor required a great deal of atten- 
tion to insure its operation. 

To protect the motor we first made 
the sump cover vaportight below the 


motor. We found that a metal container . 


the size of an oil drum shown at the 
left in the photo. would fit over the 
motor. We cut one head from this drum 


DRUM PROTECTS PUMP MOTOR 


lim 
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T 
the 
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one 
and cut its bottom edge, as at A, to fit 
around the motor connections. 

The drum gave the motor ample pro- 
tection, but we had to remove it wi Qy 
inspect the commutator and _ brushes. pre 
This problem was solved by cutting aff blin 
hole, B, in the drum’s side at the com-§ ind; 
mutator. This hole is kept covered with js 
a piece of cloth attached to the drum’ fom 
top. The cloth filters out all dirt and va-f§to a 
pors and permits easy access to the \ 
commutator. Providing the motor withI whe 


this protection eliminated all former 
troubles with it. 
Ramsey, N. J. 


R W Ruorpan 


the coal bin and pushed to a position 
in front of the boilers. We eventually 
succeeded in getting the management to 
buy a platform scale of sufficient ca- 
pacity to weigh the larry loaded with 
coal. 

This scale we set in the concrete floor 


Coal larry 


below the coal larry tracks, as in the 
drawing. We cut a section from each 
rail and bolted it to the scale platform 
so that the loaded larry could be m 
on the scale and weighed. In this wa) 
we kept an accurate record of coal 
burned from which we could closels 
check boiler performance on each © 
the three shifts. 

Martin N Gozpenovich 
Fairview, N. J. 


Interlock Field Rheostat 
with Motor Starter 


WE HAD TO INSTALL a 10-hp 230-v 
to 1800-rpm de motor on a machine I 
quiring adjustable speed. All that w2* 
available for a controller was a time 


Stoker To oi — 
Crank case, 
Screen,|! 

i] 
£1 |) 
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Field rheostat 


Shunt field 


Armature 


limit acceleration starter and a field 
theostat. After installing the equip- 
ment we discovered that the operator 
was starting the motor without return- 
ing the field rheostat to off position. 
To prevent starting the motor with 
the field rheostat in a highspeed posi- 
tion we arranged the connections as in 
the diagram. We broke the resistance 
connection to the first contact on the 
theostat. To this contact we connected 
one terminal of the starter coil S. We 


TAKING THE WOBBLE 


ON SEVERAL SMALL ENGINES and com- 
pressors I have found the flywheel wob- 
bling horizontally during rotation, as 
indicated in Fig. 1. When the flywheel 
is not keyed to the shaft I have also 
found that it generally could be turned 
0a position where it would run true. 
Mark the end of the shaft and fly- 
wheel as at A, Fig. 2, loosen the hub 


also located the stop on the rheostat so 
that when the arm is in off position its 
contact shoe bridges the first two con- 
tacts. In this position the rheostat arm 
completes the field-coil and starter-coil 
circuit. 

These circuits are from the + side 
of the line to the rheostat arm, then 
from terminal B through the shunt- 
field winding and to the — line. From 
A terminal the starter coil circuit is 
completed to the — line. When the 


OUT OF FLYWHEELS 


clamp bolts and turn the wheel on its 
shaft through a small fraction of a 
revolution. Tighten the clamping bolts 
and slowly revolve the engine or com- 
pressor. If the amount you move the 
wheel does not improve its running, 
repeat the operation until the best run- 
ning position for the wheel is found. 
Flushing, N.Y. S M Etonxa 
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starter reaches the on-position, auxil- 
iary contact C closes a holding circuit 
around A. This circuit is from the + 
line to contact C through coil S and to 
the — line. Closing contact C permits 
the field rheostat arm to be moved from 
the first point to adjust speed and not 
open coil S circuit. 


Chicago, Ill. J B Mututns 


Brings Tank Vent 
Down to Foundation 


FREQUENTLY the vent on a water tank 
consists of a short nipple extending 
horizontally from the side of the tank 
near its top. If the tank overflows, the 
water runs down its side and in time dis- 
colors it, particularly if the surface is 
nicely painted. A horizontal stub pipe 


also provides a nesting place for birds, 
the old nests sometimes being pushed 
into the tank by air going in when the 
water level drops. 

To eliminate these conditions one 
company extends the overflow on its 
raw-water tank down below the concrete 
foundation as at A in the photo. This in- 
sures carrying overflow below the nicely 
painted tank and also prevents birds 
nesting in the pipe. A bracket clamp 
welded near the tank’s base securely 
holds the lower end of the pipe against 
movement. 

Houston, Texas Cuar es C LYNDE 
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i—How Must We 
Connect Heater? 
WE PLAN to install a new 3x7-ft open 


feedwater heater in the boiler room, 
which has only 21-ft clearance from floor 


to roof. At present our vacuum-return 
pump discharges into a 2x6-ft vented 
receiver, 

I plan to mount the condensate tank 
up near the roof so that water will flow 
to the heater through a float-controlled 
valve (in the heater) by gravity. To 
prevent steam binding, the feedwater 
pump requires at least 8-ft positive suc- 
tion head. With the heater mounted this 
distance above the pump, will water flow 
from the condensate tank into the heater 
if 114- to 4-psi backpressure is maintained 
in the latter? What is the best way to ar- 
range these units and maintain a reason- 
able backpressure in the heater?—-BSA 


2—What Becomes 


Of the Flyash? 


We HAve one 1500- and four 1000-hp 
boilers and are adding two 1500-hp units, 


Exercise your engineering wits by submitting answers to these questions fresh from the plant. Suitable me 
material will be paid for; answers accompanied by sketches or photographs. command additional pay _ 


all to be fired by underfeed stokers. Be. 
cause the plant is inside the city limits 
we are also installing flyash collectors, 
The problem now confronting us is dis. 
posal of the flyash from the collectors, 

It has been suggested that we (1) flush 
it into a storm sewer (2) pump it to a 
dump (3) discharge it into the ash 
hopper (4) discharge it into the furnace 
or (5) feed it into the stoker hopper 
with the coal. 

Disadvantages of these methods are: 
(1) There is no river nearby. (2) Ash 
is free to blow over surrounding areas 
when it dries. (3) Fan engineers say that 
the flyash, rather than falling into the 
ash hopper, recirculates and adds to the 
wear on fan blades. (4) Feeding flyash 
to the stoker hopper may lead to burned 
grates. If there are no other means of 
disposal which of the methods mentioned 
is best suited to our plant?—PRM 


Will the Motors 
Work in Parallel? 


(This is Question 1 from the May 
issue, with best answers from readers) 


We have a compressor that requires a 
50-hp drive but are unable to secure a 
motor of this size. It has been suggested 
that we remove two 25-hp shunt-wound 
dc motors from idle machines and use 
them for this drive. 

Space is available to arrange the mo- 
tors for belt drive either with one driven 
pulley and one belt running on top of 
the other or with two parallel driven 
pulleys. One 25-hp motor can start the 
machine unloaded but both have to be 
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energized before compressor is loaded 
(machine is fitted with solenoid-oper- 
ated unloaders). Since both motors are 
to drive the same load, overload re- 
lays can be connected to trip individ- 
ual circuit breakers or one common to 
both motors in the main feeder. 

Will the drives prove equally satis- 
factory? Also, how should the motors 
be connected electrically? Must both 
starters be mechanically connected so 
that they move in unison? Will we need 
a vernier rheostat in one motor’s field 
circuit to better equalize the load? Can 
unloaders be wired to operate automat- 
ically? List other precautions—LCL 


Make Electrical 
Hookup Simple 


Tue two 25-HP MoToRs can drive the 
compressor. One driven pulley with one 
belt running on top of the other would 
be an ideal setup. Many installations 
of this kind are operating successfully. 
I suggest LCL use 2-ply leather belts 
and apply a good brand of belt dressing 
to preserve the leather and keep it 
in pliable condition. 


~Direct- 
current 
Feed fuses bus 
Safety switch 
Shunt field J I 


Overload relay 


Regarding the electrical hookup, the 
simpler it is the less likelihood is there 
of operating trouble. Connect both 
motors through one starting rheostat, 
sketch 1-B, and have a rheostat in each 
motor field circuit so that the load can 
be equally divided between them. Aa 
ammeter in the positive lead of each 
unit will indicate the load. 

Employing two motors makes it ad 
visable to discontinue using the so 
enoid-operated unloaders. A good me 
chanical unloader operates fully 4 
effectively and eliminates the need 
constant supervision. 
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| 0 Parallel operation 
on 250v de 
Power 
supply 
Shunt-field resistor 
re) for speed control 
Air line from 
receiver 
Mognetic unloader 
ts 
sh 
a 
sh 
ce 
er 
e: In starting, nearly all of the resis- when checking speed and load with 
sh § tance should be cut into the field cir- each motor. Having one field rheostat 
a cuits. After starting rheostat is in run- in series with the two shunt fields in 
he | "ing position adjust the shunt fields to parallel is more practical, when two 
he give correct speed and load. motors drive one mechanical load, than 
ish West Duluth, Minn. E R WessBER individual field rheostats to adjust their 
ed speeds, because the resulting speed 
. changes may be too great. 


Adjust Speed by 
Moving Brushes 


SxetcH 1-C sHows the wiring for oper- 
ating two motors in parallel. LCL 
should purchase one starting rheostat 
to serve both motors. One belt can ride 
on the other with motors set one behind 
the other leaving enough space for belt 
adjustment. Both motors must have the 
same no-load and full-load speed and 
motor pulleys the same size. Check 
speed at half-load by running compres- 
sor with one motor and at no-load speed 
with compressor unloaded. Run each 
motor separately under these conditions 
and advance or retard brushes to ob- 
tain same speed and armature cur- 
rent for the same load. 

One precaution in starting is to have 


the Stunt-field resistance all out because 
here f With a weak field the motor takes too 
both current. Contact buttons can be 
istat, ™arked with motor speed at various 
each Ponts by checking with hand tacho- 
can Meter. Circuit breakers can be wired 
An fg With a direct-acting magnetic trip, sol- 
each “0id trip in series with the line, or 
shunt trip in parallel with the line, 
t ad- fm % the overload coil can trip the start- 
sol: box handle. 
1 me fy No. 1 motor will run slightly faster 
y asp tan No. 2 because its belt rides on 
~d off the other—making the equivalent of a 


bigger flywheel by an amount equal to 
belt thickness. This is taken care of 
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Ottawa, Ont. G Bonciorno 


Either Drive 
Is Satisfactory 


THERE IS NO REASON why two 25-hp 
shunt-wound dc motors cannot drive a 
compressor requiring 50 hp. It makes 
little or no difference which method 
is used to connect the motors mechani- 
cally to the compressor. If one motor 
can start the compressor unloaded, let 


that unit bring the other up to speed. 
Then it can be energized. Motors can 
be connected in a conventional manner, 
presumably with a starting rheostat in 
the armature circuit. Starters need not 
be mechanically connected. If LCL is 
satisfied with using one motor only, and 
always that motor for bringing the unit 
up to speed, it is possible to eliminate 
the starting rheostat of the second 
motor. 

It will be necessary to provide a re- 
sistance of fine adjustment in the field 
of at least one motor. When load is 
placed on the compressor, the load 
between the two motors should be bal- 
anced by this rheostat. An ammeter 
should be provided for each motor to 
indicate loading. 


Kalamazoo, Mich. E E Norman 


Mount Starters 
Close Together 


Two 25-Hp motors should drive LCL’s 


compressor satisfactorily. They should 
preferably but not necessarily be dupli- 
cates if their speed-load characteristics 
are similar. He should first connect the 
motors basically as in sketch 1-A, leav- 
ing out the auxiliary rheostat. The 
latter may not be necessary as the load 
may distribute equally between the two 
motors. Should one motor tend to take 
less than its share of the load connect 
the auxiliary rheostat in its field circuit 
and adjust to equalize the load. Once 
the proper setting has been found, 
a fixed resistor can be substituted. 

It is not necessary to connect the 
starter handles mechanically so they 
move in unison. I advise against it 
because either should be able to trip 


Main circuit breaker a y Trip coil 


Overload relay trip, 
1 Compressor 
unloader, 
4 


Auxiliary 
field rheostat 


Az Quick-acting relays 
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separately. However, mount the start- 
ers close together so that the operator 
can move both handles simultaneously 
when starting. Starting both motors 
at once divides belt strain and results 
in longer belt life. 

Connect separate overload relays in 
the armature circuit of each motor and 
interconnect them to a main circuit 
breaker so that. if either motor is over- 
loaded, both will be shut down at the 
same time. 

Unloaders can be wired to operate 
automatically but: (1) Make it im- 
possible to load the compressor unless 
both motors are operating. Do this by 
interconnecting relays A, and A,, with 
the armature of each motor. Both must 
be closed before the compressor can be 
loaded. (2) Make certain that the com- 
pressor is up to speed before it is 
loaded. Using a time-delay relay, as 
shown, assures this. 

It might also be advisable to con- 
sider electrically operated valves in the 
cooling-water lines to make sure that 
the compressor is not operated unless 
cooling water is flowing. Also a separ- 
ately driven pulley for each motor is 
recommended. Belt life will be longer 
and it will be much easier to oil and 
inspect the motors in operation. 

Elmira, N. Y. M H E kin 


Couple Motors Together 


UsING ONE DRIVEN PULLEY and two belts, 
with one belt running over the other, 
one motor must either run faster than 
the other, or have an odd-sized pulley 
since the diameter of the driven pulley 
is increased by the thickness of the 
first belt. Slippage would be a constant 
headache, although belts are operated 
in this manner. 

Most satisfactory drive would be to 
place the motors in line with the pulley 
ends together, and couple them with a 
solid coupling that would then serve as 
the pulley. Strict attention to align- 
ment and running position of the arma- 
tures would be necessary to avoid over- 
heating or bearing trouble. 

No. 1 motor can be energized through 
a starter to bring both motors and com- 
pressor up to speed. Wire second motor 
with a 3-pole magnetic contactor which 
has been reconnected to have its sol- 
enoid fed from the motor side of No. 
1 motor starter. The solenoid circuit is 
then closed manually with a_push- 
button, thereby connecting No. 2 motor 
to the line. Motor is already up to 
speed so full line voltage may be ap- 
plied at once. Two poles of the 3-pole 
contactor connect the motor to the line. 


while the third energizes one line to 
the solenoid-operated unloaders. Other 
solenoid lead ties to one of the motor 
leads. Closing the circuit to No. 2 
motor loads the compressor. 

Each motor should have a suitable 
protective device. Fuses can serve for 
No. 1 motor, and the No. 2 motor con- 
tactor be fitted with heater relays. Pro- 
vided both motors are duplicates, no 
form of field control for load-balancing 
is needed. Take ammeter readings, and 
if objectionable unbalance is indicated, 
insert a rheostat in the field of one 
motor. 


Hanover, N. H. A L WATERMAN 


Use One Motor 
For Starting 


ELECTRICALLY this problem presents no 
difficulties. The two 25-hp shunt motors 
will divide the load equally when the 
shunt fields are properly adjusted. 
Either belt scheme can be used: (1) 
one pulley with overriding belts or (2) 
two pulleys. Overload relays should 
trip the main circuit or, if more con- 
venient, they can be wired to trip both 
motor circuits. For the latter scheme. 
see that both trip at the same time. I 
suggest that the compressor be started 
with one motor, the other one cut in and 
the load balanced between them by 
adjusting the shunt-field rheostats. The 
unloader is usually operated by a pres- 
sure switch. This can be operated by 
an auxiliary switch wired to operate 


from the starter or by hand. A centri. 
fugal switch can be wired to unload 
the compressor at low speed and to cut 
in, in series, with the pressure switch 
when speed is normal. 


Carlsbad, N. M. E A Roseris 


Use Adjustable 
Motor Sheaves 


THe 50-HP. COMPRESSOR can be driven 
by two 25-hp de motors provided the 
proper kind of drive and contro! js 
used: If compressor has dual belt 
wheels of equal diameter belt one motor 
to each wheel. If it has only a single 
pulley, belt the motors to a jack shaft 
and the shaft to the compressor. A Y. 
belt drive should prove the most satis- 
factory, and if used with adjustable mo. 
tor sheaves they can be adjusted so that 
motor loads are balanced. 

If one belt rides over the other it will 
probably be difficult to divide the load 
on the motors accurately without using 
a balancing rheostat in the field wind- 
ing of one motor. There is less danger 
of burning out the motors if they have 
individual starters that are linked to- 
gether. Protect each motor with a re- 
liable circuit breaker and overload re- 
lay. It is good protection to have 
the control circuit tied into the cir- 
culating water system. Thus, if water 
is not flowing the motors cannot be 
started, and if the flow stops the motors 
will be shut down. 


Oak Ridge, Tenn. IA ButTcHER 


What Prevents 
Condensate Return? 


(This is Question 2 from the May 
issue, with best answers from readers.) 


We have a 2000-ft pipeline that returns 
condensate from the laundry to the 
boiler room. The line then rises vertic- 
ally to enter the feedwater heater 25 ft 
overhead. A valve at the foot of the 
riser permits draining the line. A total 
of fifteen 34-in. and six l-in. traps (con- 
nected to the 100-psi steam main) dis- 
charge into the return. 

When laundry returns from two 
mangles, two dryers, six pressers and a 
low-pressure steam generator are dis- 
charged into the return line all ma- 
chines get cold within one hour. Upon 
opening the drain valve at the boiler- 
room riser considerable air discharges, 
then a slug of water, and again a 
pocket of air. Is poor operation caused 
by air leakage or is the lift too high? 
Suggestions for correcting this trouble 
will be appreciated —CHH 


To boiler 


Feedwater 
heater 


from boiler 


Pitch this 

‘Condensate pump 


Install Condensate Pump 


Ir 1s opvious from the description of 
the piping system that both condensate 
and air are trapped in the return line. 
There may be several explanations for 
this unusually troublesome behavior: 
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(1) The return being underground 
might have sagged at places because of 
ground settling. Thus, peaks and val- 
leys so formed trap the condensate and 
air. 

(2) The line being so long (2000 ft) 
pressure drop may be excessive and 
fow sluggish. 

(3) The 25-ft vertical riser to the 
feedwater heater may present too much 
hydraulic head for pressure in the hori- 
zntal run to overcome. 


The fact that when the valve at the 
base of riser is opened alternate slugs 
of condensate and air discharge indi- 
cates that there is sufficient pressure 
upstream of that point to clear the 
condensate return. There can be no air 
leakage in since the system is under 
a positive pressure. 

Solution of the problem is suggested 
by the visible effect when opening the 
valve at the foot of the riser. A vented 
condensate pump at this point discharg- 
ing into the feedwater heater would 
maintain the return line clear of conden- 
sate and air. The accumulated air 
would, under these conditions, be vented 
to the atmosphere, sketch 2-A. 

Initial heating of the machines in the 
laundry occurs because the condensate 
return acts as a reservoir and collects 
the condensate as it forms until the line 
becomes filled and circulation slug- 
gish water then backs up and fills the 
machines so that steam no_ longer 
reaches the heating surfaces. 

Cliffside, N. J. JI D ConstaNncre 


Air relief 
Makeup 


i 


Feedwater 
heater 


Install An Air 
Vent On the Riser 


CHH pokes not Give the size of dis- 
charge line or whether there is any pitch 
in the line between laundry and point 
where discharge line rises vertically to 
enter feedwater heater. 

By the time condensate reaches the 
riser there is not enough pressure left 
to lift the remaining 25 ft to the feed- 
water heater. To overcome the diffi- 
culty and keep laundry machines operat- 
ing at 100% efficiency. he should install 
a steam-operated lifting or pumping 
unit. Such a unit handles condensate 
at any temperature and the oil-free 
steam needed for its operation (less 
than that required by a steam pump) 
can be passed to the vertical line and 
turned into feedwater. He should also 
install a high-pressure thermostatic trap 
on the riser to act as an air eliminator. 


Boston, Mass. H W Branpt 


Suggests Some 
Automatic Air Vents 


I succest that CHH take steps to free 
the condensate return of air by some 
automatic means and possibly make 
changes in the return line. The air 
can be released at the feedwater heater 
by installing a float-operated air-relief 
valve at the high spot. 

Although the line appears to slope 
toward the heater it should be checked 
to see whether there are any high points 
in which air pockets can form, sketch 
2-C. If there are such points they 
should be eliminated or equipped with 
a float-operated relief to keep the line 
free of air automatically. Best way is 
to slope the line gradually over its 
entire length although this may not be 
possible. He should also check over 
his steam line to see that it is properly 
sloped and trapped to provide dry 
steam. 


Elmira, NV. Y. M H E Lxkin 


To purnp 


Steam supply should —~_ 
be trapped to assure \ 
ary steam 


Arr pocket may form 
in high point---. 


Equip trap with | 
aur relief-. 


POWER © July, 1945 


Why Not Have the 
Feedwater Tested? 


THE FACT THAT a large number of traps 
from the h-p mains discharge into the 
same line as those from the |-p ones 
creates a condition whereby it is im- 
possible to eliminate a head of cold 
water at the 25-ft riser. This water, 
whether going to an open or a closed 
heater, will at all times act not only as 
a backpressure against the discharge 
from all traps, but also as a cooling 
medium for the returns. 

Thus, the h-p returns, discharging 
into this line, will be cooled immedi- 
ately. The only water going into the 
heater will be that which overflows at 
the top of the riser as the various traps 
add to the condensate. The head of 
cold water remains, and it cannot be 
overcome by the ]-p traps and other re- 
turns, thus cooling off the laundry 
equipment. 

Remedy is to eliminate the head by 
having al] returns led to a common tank 
or hotwell placed at the bottom of this 
riser and installing a pump to discharge 
to the heater. Number of traps and 
machines in operation would seem to 
justify this investment. 

There is no possibility of air leakage 
causing the trouble because all lines 
are under pressure. The only possi- 
bility in this direction would be some 
form of noncondensable gas in the 
steam system. It may be well to have 
the boiler water checked by a reliable 
firm. 

In sketch 2-B the pump control is 
operated by the heater float. which also 
controls the makeup supply from city 
mains. This control should be so ad- 

(Continued on page 150) 
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5—Couplings and Deepwell Pumps 


Fifth in a monthly series by Igor J 
Karassik and Roy Carter, Worthing- 
tion application engineers. These two 
experts on centrifugal pumps have se- 
lected questions and answers that give 
a broad, practical understanding of the 
pumps, their construction, operation, 
characteristics, troubles and remedies. 


. 


Q 1—What types of couplings connect 
centrifugal pumps to their power units? 

A—Flexible couplings are most com- 
monly used but practically all types of 
couplings and clutches have been ap- 
plied. 


Q 2—PW hat is a rigid coupling? 
A—A coupling that solidly connects 


AND 


By 1 3 Karassik and Roy Carter 


the driving and the driven shafts making 
of them, in effect, a single shaft. They 
are used mainly on vertical pumps and 
generally must be capable of transmit- 
ting torque and thrust, like Fig. 1. 


Q 3—What is a clamp coupling? 

A—lIt is a rigid coupling, which con- 
sists of a split sleeve with bolts so it 
can be clamped on the adjoining ends of 
two shafts to form a solid connection. 
Axial and circular keys are commonly 
used so that transmission of torque and 
thrust does not depend solely on fric- 
tional grip. 


Q 4—What is a compression coupling? 
A—Compression couplings are sel- 
dom, if ever, used on modern horizontal 
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Fig. 1—Rigid coupling that transmits both torque and axial thrust. 


Fig. 2 


—Flexible coupling with rubber-covered pins. Fig. 3—Internal-external gear- 


type flexible coupling. 


Fig. 4—Coupling with flexible metal pins. 


Fig. 


5—An all-steel coupling with a steel spring grid for its flexible member 
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centrifugal pumps. Their use is norm. 
ally restricted to vertical sump pumps, 
Compression coupling is essentially 4 
rigid coupling with its central portion 
a slotted bushing, bored to fit the two 
shafts and tapered on the outside from 
the center to both ends. The two 
coupling halves are bored to suit this 
taper. When bolted together they 
compress the bushing to the shafts with 
a frictional grip that transmits the 
torque without keys. 


Q 5—What is a flexible coupling? 

A—A flexible coupling transmits 
torque from one shaft to another the 
same as a rigid coupling, but is of a 
design that permits minor misalign. 
ment, angular, parallel or both, of the 
shafts. Fig. 2 to 5 show four of many 
designs and the captions describe them. 


Q 6—P hat is an extension coupling? 
A—It is a flexible coupling consisting 
of two single-engagement elements con- 
nected by a sleeve. Fig. 7. This gives, 
in effect, the equivalent of a short float: 
ing shaft drive that compensates for 
greater misalignment than a regular 
flexible coupling. Extension couplings 
are commonly used on pumps handling 
hot liquids when expansion may cause 
misalignment. They are also used o 
end-suction pumps in which the im 
peller and bearing assembly are re 
moved axially towards the driver. 


Q 7—What types of couplings are used 
in dual-driven pumps? 

A—On dual-driven pumps it is gener 
ally desirable to have one driver idle 
when the other is in operation, to savt 
power as well as wear on the idle m* 
chine. Some design of quick disconnect 
coupling can be used for this purpos. 
The ideal coupling for dual-drives * 
one that can be readily disengaged ané 
engaged. When the standby drive 
starts automatically a freewheeling 
over-running clutch is necessary. 


Q 8—Are clutches used between centr 
fugal pumps and their drivers? 
A—Conventional designs of clutcht 
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PUMP QsA 


are rarely used because most of them 
seriously increase the thrust load on the 
pump’s thrust bearing and they require 
accurate alignment between clutch parts 
that may be difficult to maintain. Over- 
running clutches are used particularly 
- for dual drives. The most successful 
designs have a flexible coupling built 
in as part of the clutch unit. Automatic 
clutch-couplings that have their friction 
elements applied radially by centrifugal 
force are also used. 


Q 9—What is a “flexible drive”? 

A—lIn some installations to accom- 
modate considerable misalignment be- 
tween pump and driver slidfts two uni- 
versal joints, or flexible couplings are 
joined by an unsupported shaft or 
torque tube. One design using universal 
joints provides for changes in distance 
between the shaft ends and is called a 
“flexible drive,” Fig. 6. 


Q 10—Are magnetic clutches used with 
centrifugal pumps? 

A—They are rarely used to connect 
centrifugal pumps to and disconnect 
them from their drivers. One applica- 
tion where they have been used is on 
pumps discharging into accumulator 
tanks or for similar service where the 
demand varies over a wide range. It 
is now general practicé™to start and 
stop the entire pumping unit or, if the 
cycle is too frequent for that, to allow 
the pump to operate at reduced capacity 


during the period of small demand. If 
the demand will at times become too 
smal] for proper operation, a bypass is 
provided so that pump discharge ca- 
pacity never falls below a safe value. 


Q 11—Are hydraulic couplings and 
magnetic drives used with centrifugal 
pumps? 

A—Both are used with centrifugal 
pumps where operating conditions war- 
rant changing the output speed to con- 
trol pump-discharge rate. They have 
about the same over-all. efficiency - as 
slipring motors witht speed control and 
can easily give any desired output speed 
while slipring motor’s control adjusts 
speed in steps only. 


Q 12—What are sole plates and when 
are they used? 

A—Sole plates are cast-iron or steel 
pads located under the feet of a pump 
or its driver, or both. They are em- 
bedded in the foundation and the pump 
and its driver are doweled and bolted 
to them. Sole plates are generally used 
for some of the larger units to save the 
cost of the large bedplates that would be 
required for such units. 


Q 13—What is the purpose of a bed- 
plate under a pump and its driver? 
A—The purpose is to provide a foun- 
dation on which they may be aligned 
with each other and on which they can 
be assembled as a single unit for mov- 
ing from one location to another and to 
simplify their installation. While bed- 
plates are fairly rigid, they do not pro- 
vide sufficient support, and must be 


_Fig. 6—Flexible drive consists of two universal joints connected by a torque 
tube. Fig. 7—Motor and high-pressure high-temperature multi-stage pump con- 
nected by an extension coupling, equivalent of a floating shaft, to compensate 
for greater misalignment than can be taken by conventional flexible coupling 
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Suction 
strainer 
Fig. 8—Section through a deep-well 
pump with above-ground discharge 


bolted and grouted to a rigid foundation 
after being properly leveled. Because 
of handling during transit and erection, 
bedplates sometimes become distorted, 
which makes it necessary to check the 
unit's alignment after it is installed. 


© 14—When is it undesirable to pro- 
vide a bedplate under the pump and its 
driver? 

A—For most large pumping units. the 
cost of a single bedplate on which to 
mount and align the different parts ex- 
ceeds that of the field work necessary te 
align individual bedplates or sole plates. 
In such cases a single bedplate is used 
only when appearances or the need as 4 
drip collector justifies the additional 
cost. These bedplates have a raised lip 
around their top edge and slope toward 
one end to collect drainage in a screened 
drain pocket from where it is piped te 
a convenient point for disposal. Even 
for fairly small units there are installa- 
tions where a considerable difference in 
height exists between the level on which 
the pump’s feet are bolted and those of 
its driver. In many such installations 4 
more rigid and pleasing appearing unit 
can be obtained by using individual 


(Continued on page 138) 
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Kimmet Cleaners, at Upper Sandusky, Ohio, report every one of 
the 30 steam traps in their modern plant is a Yarway! 


Why isitlaundry after laundry msists on Y arway Impulse Steam Traps ? 


It’s because engineers in this field, as in other fields where steam 
equipment is used, have found that no other steam trap offers the 
multiple advantages of Yarways. 


With Yarways, equipment gets hotter, quicker—and stays hot! 
When condensate load is -heavy they discharge continuously, and 
when working temperature is reached, discharge is intermittent, main- 
taining highest efficiency of equipment. Small size and light weight 
make Same easily installed. No brackets or supporting structures 
needed, Yarways will fit in anywhere. Maintenance is minimum. 
Construction is simple and rugged, with only one moving part—a 
stainless steel valve, heat-treated for years of service. And to com-. 
plete the picture, Yarways are low in cost. It frequently costs no 
more to install a new Yarway Impulse Steam Trap than to repair 
an old type trap.” 


More than 400,000 Yarways are already in service. See your nearby 
Mill Supply Dealer or write for Bulletin T-1739 


YARNALL-WARING COMPANY « 100 Mermaid Avenue, Phila. 18, Pa. 


Ask about the new Yarway 30-minute color-and sound motion picture, 


with Lowell Thomas speaking—available for group showings. 


IMPULSE STEAM 
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MATH TIPS 


@Q-— More About Significant Figures 


BECAUSE OF THE IMPORTANCE of signifi- 
cant figures in all engineering work, 
this article is partly a review of the 
first installment (page 120, June, 


Power) but with new examples and ad- 


ditional hints on the use of powers of 
ten. 

The idea, promulgated in most pub- 
lic schools, that carrying computed re- 
sults to a certain number of decimal 
places insures a certain grade of pre- 
cision, is entirely false. In fact, carry- 
ing the result to only 2 decimal places 
may keep the error less than one thou- 
sandth of one percent in one case. In 
another, using 4 decimal places instead 
of 5 may introduce an error of 5%. 

To get to first base as a computer the 
engineer must put aside this decimal- 
places nonsense and start thinking in 
terms that have some practical meaning, 
preferably significant figures. A certain 
number of them, unlike decimal places, 
represent a certain general order of 
percentage accuracy, whether the quan- 
tity be large or small. 

To find the number of significant fig- 
ures count all digits (including ciphers) 
starting with the first digit that is not a 
cipher. Let SF be shorthand for sig- 


nificant figures. Then: 
2346.23 has 6 SF 
2346.230 has 7 SF 
0.000012 has 2 SF 
496,302 has 6 SF 
496 ,302.4 has 7 SF 
1000.003 has 7 SF 
1000.0 has 5 SF 


The only exception to this rule for 
counting the SF occurs where the num- 
ber has no digits after the decimal 
point, and where, at the same time, one 
or more digits immediately preceding 
the decimal point are ciphers. 

There is a very practical reason for 
this. You can round the number 0.2843 
to 0.28 if you wish to give only 2 SF, 
but you can’t round off 2843 to read 28. 
You have to add the two ciphers in 
place of the 43, so the number reads 
2800 when rounded to 2 SF. 

But suppose the 2800 should just hap- 
pen to be the true value. A man not 
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familiar with the derivation, and see- 
ing 2800, could not tell whether this 
mark actually stood for 2800, whether 
it was a 2 SF rounding of some such 
number as 2835, or a 3 SF rounding of 
2804, say. This confusion will not occur 
where one reports 2800 in his own com- 
putations. He will then know whether 
it represents 2800 or a rounding of 2835 
or 2804. 

Professional mathematicians (and en- 
gineers to an increasing degree) are 
very fussy about the number of signifi- 
cant figures. They look upon the man 
who uses 5 SF where nothing beyond 
3 SF could have any possible meaning 
as a sort of unconscious liar, pretend- 
ing to a precision that does not exist. 

A scientific researcher will generally 
put down only as many significant fig- 
ures as the accuracy of his experimental 
measurements can justify. Thus if a 
physicist reports a specific gravity as 
1.0324 he means that the quality of his 
measurements makes him reasonably 
certain that the value is more than 1.032 
and less than 1.033, say. 

If, knowing this situation, he should 
report the specific gravity as 1.03243, 
just because his arithmetic brought that 
answer from his measurements, he 
would feel that he should be “read out 
of the club” for false pretensions of pre- 
cision, so to speak. 

Engineers should apply the same idea 
more often, but they should go one step 
farther. The top limit on the arithmet- 
ical precision of an engineering compu- 
tation should be set not only by the 
probable accuracy of the data but also 
by the use to be made of the results. 

We have noted that the significant fig- 
ures of such a number as ‘2800 may not 
be clear to the man who did not com- 
pute it. The professional mathemati- 
cian gets around this confusion by his 
habitual use of powers of 10. In this 
system: 


10? = 100 10+ = 0.1 

10? = 1000 10 = 0.01 

10* = 10,000 10 = 0.001 
etc etc 


PHIL SWAIN GIVES HELPFUL HINTS TO EVERYDAY 
USERS OF NUMBERS AND HOMESPUN MATHEMATICS 


With these tools the mathematician 
can always make clear the number of 
significant figures. If he really means 
2800 he writes it 2800. If he means 
a number between 2000 and 3000, of 
which the first two digits are 28, he 
writes it 28x10*. If he means a number 
between 2000 and 3000, of which the 
first three digits are 280, he writes it 
280x10, or 28.0x10.? 

Here is another comparison of the 
two ways of representing numbers. 
This reports the number 5781.3 to vari- 
ous numbers of significant figures: 


SF Usual Powers of 10 
5 5781.3 5.7813 X 10° 
4 5781. 5.781 X 10° 
3 5780. 5.78 X 10° 
2 5800. 5.8 X 10° 
1 6000. 6. X 103 


To see the effect of abridging num- 
bers where the closest digit dropped 
is 5 (the worst possible case) first test 
the following set of numbers: 1.5, 1.05, 
1.005, 1.0005, 1.00005 etc. Chopping 
off the 5 in each case will result in the 
following errors: 


Error 
Original Final Final __ percent 
number number SF (approz) 
1.3 1. 1 50% 
1.05 2 5 
1.005 1.00 3 0.5 
1.0005 1.000 4 0.05 


These are the worst possible errors 
from dropping digits. For a series like 
9.5, 9.95, 9.995, 9.9995, etc, the error 
would run only one tenth that just fig- 
ured for 1.5, 1.05, 1.005 and 1.0005 re- 
spectively. 

The upshot of all this is that it very 
rarely pays to go beyond 5 SF in engi- 
neering work. Most often 4 SF are 
enough, and there are many practical 
problems where 3 SF or even 2 SF are 
entirely satisfactory. 

Many engineers, for example, always 
multiply the diameter of a circle by 
3.1416 to get the circumference although 
5 SF is needlessly precise for the run of 
practical applications. If 3.14 (3 SF) 
is used the resulting error in the com 
puted circumference of a 3-in. boiler 
tube will be less than 0.005 in. because 
0.0016 x 3 = 0.0048. 
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SUN DIESEL LUBRICANTS... 


reduce wear... keep rings free... cut maintenance 


Here’s a record of continuous operation 
that proves the efficiency of diesel engines 
and the lubricating ability of Sun Diesel 
Lubricants. 


For more than four years the Buckeye diesel 
engine of a large Eastern manufacturer 
had been in continuous operation — 24 
hours every day — except for short peri- 
odic inspection overhauls. 


No replacements of bearings or liners had 
ever been made. The above photo is ample 
evidence of the excellent condition of the 
bearings when they were removed. After 


37,325 hours of operation every bearing . 


was ready to be put back into service 


again for many hours of extra operation. 


Wear protection is an outstanding quality of 
Sun Diesel Lubricants as proved by per- 
formance data received from operators of 
all types of diesel engines. These modern 
lubricants help keep operating efficiency 
‘at its peak by preventing ring sticking, 
formation of hard carbon, gum and sludge. 


For low cost operation and trouble-free 


‘maintenance, call in the Sun Engineer to- 


day. His recommendations and Sun Diesel 
Lubricants may be the answer to many of 
your maintenance problems Write... 


SUN OIL COMPANY ° Philadelphia 3, Pa. 
Sponsors of the Sunoco News Voice of the Air—Lowell Thomas 
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This is Part II of an article describing 
different methods of regulating refriger- 
ating-compressor capacity. Part I ran 
in the June issue of Power. 


N ANOTHER METHOD of unload- 
ing, the Kramer Balance-Loader sys- 
tem, a pressure-sensitive valve controls 
liquid-Freon feed to a coil placed inside 
a closed tank. Liquid in the coil boils 
and the resulting gas goes to the evap- 
orator suction where it mixes with 
suction gas going to the compressor. 
Hot gas from the compressor discharge 
flows through the vessel on its way to 
the condenser. The effect is to balance 
the load smoothly, at the same time 
cooling the discharge gas enough to 
save condensing water that is so pre- 
cious in many localities. 

The method illustrated~in Fig. 1 
gives micrometer adjustment of com- 
pressor capacity. Here cylinder clear- 
ance is varied at will by moving the 
auxiliary piston back or forward in a 
pocket that connects directly with com- 
pressor cylinder. Opening a _ pocket 
that connects to the cylinder has the 
same effect as making the cylinder 
longer without changing the piston 
stroke. Then discharge pressure builds 
up later and less gas is forced over to 
the condenser. 

Assume a cylinder fitted with a tele- 
scopic extension on the head end carry- 
ing racking gear so that it can be 
locked in any intermediate position be- 
tween full and minimum extension. 
With the cylinder head almost touching 
the piston at the end of its stroke, 
clearance is practically zero and most 
of the gas is forced from the cylinder. 

Conversely with the cylinder wall and 
head fully extended clearance is maxi- 
mum and internal pressure during 
compression is less than that needed to 
discharge the gas. 

Therefore moving the cylinder head 
toward the piston from its extreme outer 
position reduces the clearance volume 
by the amount moved, and causes a 
greater and greater amount of gas to 
be discharged. Using a connecting 
pocket and movable piston has the same 
effect as a telescopic cylinder. The 
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Capacity Controls for 


Refrigerating Machines 


By TERRY MITCHELL, ME, Frick Company 


Thrust 
bearing” 


Spring guide pin---- 
Suction 


Capacity control 
return spring-- 


Capacity 


pump Solenoid 
valve 


Adjustable clearance 
space~~_ 


~ 


Cylinder —-~__ 


False head», 


Compressor 
piston 


4 


Suction and 


discharge Discharge 
valve plate 
assembly 
‘ 
4 —Capacity 
2 242 = piston 
packing 
-- : Guide ring 
4 
\~Suction valve --Suction and 
ring plate Aischarge 


lates va/ve seats 


Fig. |—Adjusting movable piston by hand increases or decreases the cylinder 
clearance. Thus compressor load can be regulated to suit refrigeration require 
ments, Fig. 2—Holding the main suction valve open unloads the cylinder 
completely because the gas is free to move back into the suction line during 
each compression stroke instead of out the discharge and to the condenset 


cooling-water jacket also surrounds the 


clearance pocket. 


To prevent the clearance-pocket pis- 
ton from hammering at each stroke of 
the machine, the threaded stem nut 


turns between closely 
ings. 


12 machines. 


Such capacity controls are best 
adapted to manual setting. Thus far 
they have been applied to ammonia 
compressors more often than to Freon- 
The latter generally use 


fitting ball bear- 


machine both for the starting-up 
shutting-down periods. 
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the bypass arrangement of unloading. 

Freon-12 units of larger size are now 
often designed with capacity contro 
built directly into the cylinder heads, 
Fig. 2. This usually holds open the 
suction valves of one cylinder after 
another, unloading the machine in steps 
Controls of this type are preferably 
arranged to unload, also, the enti 


| tte tien 
2) 
spring = 
\ ring 
iston 
4 
va/ve 
3 


The EDWARD Intex 


Newest addition to the Edward steel valve line, the Univalve is a forged steel globe valve for service 
to 1500 lb at 950 F. Body and bonnet are a single unit, the seat is integral with the 
body, and the inclined stem design and streamlined flow contours cut pressure drop to from 
25% to 50% of that of most forged steel globe valves. 

All the distinctive standard features of Edward valve construction are included—oversize 
knobbed handwheel, extra-deep stuffing box and cooling chamber, re-enforced 
EValpak molded packing, junk ring EValized for abrasion resistance, 
centerless ground EValloy stem—with the addition of many 
new features that make the Edward 
Univalve the best buy possible for 
high temperature, high pressure 
service. 


*Integral seat valve with body 
and bonnet a single unit. 


Patented leakproof welded body- 
bonnet joint, with backseating joint 
for repacking under pressure, and 
designed for disassembly if ever 
necessary. 


INTEGRAL hard-faced SEAT 


A continuous ring of Stellite applied 
directly to the body, machined in the 
same set-up with body bore for per- 
fect alignment, and carefully mated 
to disk for full bearing area. 


HARD FACED DISK 


Heavy layer of ground and lapped 
Stellite on alloy steel disk. 


5 BRONZE YOKE BUSHING 


Minimizes wear and prevents galling. 


G BOLTED GLAND 


Easy packing adjustment, 
with through-bolted, 
accurately guided 


6 ONE PIECE, Integral 
YOKE BONNET 


Perfect alignment of working parts. 
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7 LOW PRESSURE- 


DROP FLOW # 


Edward inclined stem globe valve 

changes of flow, reduces erosion-pro- 
es ducing turbulence, and cuts pressure 
drop to minimum, yet retains desira- 
ble characteristic of globe valve 
tightness. 
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UNIVALVE SIZE RANGE 
1500 Ib —950 F 
Screwed Ends 

Fig. 2220—'2", %" 

Fig. 3220—%", 1", 12", 2” 
Socket Welding Ends 

Fig. 2224—'2", 

Fig. 3224—%", 1%", 
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FREQUENTLY bearing brackets that wear 
on their inside diameter (those not 
originally fitted with a bushing) can 
be bored and a bushing pressed in. 
This applies generally to inside diame- 
ters of 3 in. or less, which are difficult 
or impossible to build up with a spray 


1 Select a piece of brass or steel pipe 

with an outside diameter 1/32 to 
1/16 in. less than the inside diameter 
of the bushing required. Sandblast the 
outer surface lightly or cut a fine 
thread (50 to 60 threads per in.) on it. 
Then wrap a layer of insulation around 
one end and clamp it in a lathe chuck. 
Set up and adjust the spray gun for the 
wire to be used so that spraying can 
be started quickly. For a 2-metal job 
have second wire handy. Heat the pipe 
to about 500 F, or where steel changes 
to a brown or purple color. 
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gun extension. Anything over 3 in. 
can be built up directly. 

A part originally fitted with a bush- 
ing may, of course. be easily restored to 
service by removing the old bushing 
and installing a new one provided the 
new part is on hand or readily avail- 


Start spraying immediately and 

continue until the metal is built up 
to required thickness. Hold spray gun 
in your hand, traverse the work rapidly 
and feed the wire as fast as possible, 
without producing too coarse a spray. 
Do not stop spraying until job is com- 
pleted because high temperature may 
cause oxidation and layer separation. 


Allow the work to cool, turn down 
to rough outside diameter and drill 
the necessary oil holes. After bushing 
gets perfectly cool make finish cut on 


MAKE BUSHINGS 
OF SPRAYED METAL 


able. But more often than not con. 
siderable delay is involved in obtaining 
either a new bushing or the stock from 
which to make one. Here is a simple 
and quick way to make bushings 
to fill practically any need. Courtesy 
of the Metallizing Engineering Co, Inc, 


outside diameter, allowing for a press 
fit in housing. 


4 Partly finished bushing can then 

be pressed in place and the pipe 
bored out, or the inside machining 
completed in the lathe. Soaking th 
bushing in oil before pressing helps 
prevent galling. 

Note: Preheating expands the 
which minimizes internal stresses in 
the sprayed metal after cooling and 
improves the deposit’s physical prop: 
erties so that a good finish is obtained. 
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Baldwin 
Diesel 


What a municipal power plant needs most in a 
diesel engine is dependability. 

Baldwin Diesels are engineered and manufac- 
fctured with that thought in mind. Every proven 
new development that can contribute to complete 
dependability, high efficiency, and continuous 
touble-free service has been included. One impor- 
nt modern feature is the chrome-plated liner, which 
nultiplies liner life many times, and eliminates 
ing difficulties. 

When you are modernizing or expanding your 
stallation, let us tell you what Baldwin Diesels 


ALD 


THE BALDWIN 
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BALDWIN 


DIESEL ENGINES 


can offer in the way of plant economy and im- 
proved performance. 

The Baldwin Locomotive Works, Locomotive & 
Ordnance Division, Philadelphia 42, Pa. Offices: 
Philadelphia, Chicago, St. Louis, Washington, New 
York, Boston, San Francisco, Houston, Cleveland, 
Detroit, Pittsburgh. 


BALDWIN PRODUCTS 


Locomotives, Hydraulic presses, Testing equipment, Steel forgings 
and castings, Diesel engines, Metal plate fabrication, Rolled steel 
rings, Bronze castings, Ship propellers, Marine steering gear, Heavy 
machine work, Crane wheels, Bending rolls, Plate planers, Babbitt 
metal, Alloy iron castings, Briquetting presses. 
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Portable Tachometer 


5-£ ELECTRIC TACHOMETER indicates 
speed or motion of a revolving or moving 
object by merely applying rubber-tipped 
shaft to the work. Speed is instantly indi- 


| 


cated in rpm on a scale over 3 in. long. 
Through a unique arrangement, any vibra- 
tion transmitted through shaft does not in- 
terfere with accurate reading of the indi- 
cator. There is no internal gearing. Sim- 
ply press side button to change ranges. 
Tachometer can be furnished with wheel for 
measuring surface speeds. Chicago Electric 
Tachometer Co, 800 N Clark St, Chicago 
10, Jil. 


Paper-Dielectric Capacitors 


New tine of fixed paper-dielectric capaci- 
tors is designed in accordance with pro- 
posed joint Army-Navy Specification JAN- 
C-25. These units are available in case style 
CP-70, characteristics E and F, for de 
applications. 

There are 268 standard ratings in the 
CP-70 class, ranging from 0.1 to 15 micro- 
farad, for circuit voltages from 600 to 12.500 
v. All ratings have a capacitance tolerance 
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of +10%. Standard units vary in size and 
weight from small units weighing only 3 
oz, to large high-voltage units weighing 
up to 50 Ib. 

Metallic, rectangular cases are of her- 
metically sealed construction, with bush- 


‘ings brought out through the top. Bush- 


ings with solder-lug B terminals are made 
of molded Textolite, and the pillar-insu- 
lator E and D terminals are of glazed wet- 
process porcelain. All capacitors can be 
provided with removable mounting brack- 
ets of either the footed or screw-spade-lug 
design, which permit them to be mounted 
in either an upright or inverted position. 
General Electric Co, Schenectady 5, N. Y. 


Generating Set 


Mopet DA40-N12 bIESEL-ELECTRIC ac gen- 
erating set consists of a Bardco 40 kw, 
120-208 vy 3-phase 60-cycle generator, close- 
coupled and driven by a Superior 6-cylin- 
der diesel engine equipped with a heat- 
exchanger system. It is for continuous 
duty in marine, industrial or farm appli- 
cations for ac or de current. It is available 
with complete controls, switchboard and 
voltage regulator. Bardco Mfg & Sales 
Co, Los Angeles, Calif. 


Bulk-Material Conveyor 


SipeKAk-KaArrier handles bulk materials in 
a horizontal run-around path, within mini- 
mum headroom. Karrier provides conveyor 
storage for materials that are to discharge 
simultaneously in varying quantities at a 
number of points. Any surplus material 
that is still left in the conveyor buckets after 
they have served the several discharge 
points will remain in the buckets to be re- 
circulated. 

Conveyor is both self feeding from any 
one of many feed spouts, which may be lo- 
cated above its horizontal run-around path 
of travel, and self discharging to any num- 
ber of points, thus permitting continuous 
automatic operation. Material is carried in 


buckets supported on rollers, rather than 
being dragged by flights in a trough. De. 
sign is such that two or more materials can 
be fed separately to the conveyor with as. 
surance that the admixture will not be dis. 
turbed in transit and that it will be de. 
livered to any predetermined discharge 
point in exactly the same mixed propor. 
tions as prevailed at feed points. 

Sidekar-Karrier is available in two de. 
signs. Type 1 is for boilerhouse applica. 
tions, where coal is kept in bunker storage 
and delivered to one or more scale hop- 
pers, as in cases where each boiler is fitted 
with individual weigh scales. Type 2 
Karrier handles capacities up to 100 tons 
per hr and is ideal where it is important 
that material does not become degraded or 
segregated. Both designs handle other 
bulk materials besides coal. Link-Belt Co, 
307 N Michigan Ave, Chicago, Ill. 


Damper Smoke Control 


STACKMASTER DOUBLE-DAMPER smoke con- 
trol, in sizes to accommodate various smoke 
stacks, adjusts a smoke stack to daily 
weather conditions to eliminate excess 
smoke, reduce excess stack temperatures, 
maintain uniform draft volume and _ stop 
combustion fuel losses. The Stackmaster, 
according to maker, saves from 5 to 50% 
in fuel cost. It is installed with electric: 
hydraulic- or pneumatic-control system s0 
that it meets practically all conditions 
where there are excess smoke and combus- 
tion losses. Campbell Engrg Co, Apple- 
ton, Wis. 


Multi-Contact Relay 


Lonc-comu. Type 20,000 reLay is especially 
applicable to signal, electronic and com 
munication fields, where minimum operal- 
ing currents are important factors. Cor- 
tact spring assemblies may be furnished 
in one, two or three stacks with various 
combinations up to 16 springs, according 
circuit requirements. 

Coils, specially treated to withstand ex 
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50% Corrier type 
cin Beondenser, 
80 Bequipped with 
ition: Anaconda Cupro 
mbus- Nickel Condenser 
A pple- Tubes and Tube 
Sheets, and outside 
shell of Brass. 


ecially 


com- 
i MEETING A “force test” of 400 Ib. per sq. in. air In addition to service in LST’s, the Carrier type 
vished pressure while immersed in water is a preliminary “9-J” Condenser, with modified head plate, is also 


requirement for this type “9-J” refrigerating con- used in DE vessels. 


arious 

“9 to denser. Pressure is then lowered to 250 Ib. per sq. For heat transfer service in the marine, power, 
in. and the unit closely inspected for leaks. petroleum, process and other fields, The American 

nd ex Ability to meet this rigid test is assured in two Brass Company manufactures a wide variety of 


ways ... sound construction by the manufacturer, Anaconda Copper and Copper Alloys in sheets, 


Carrier Corporation of Syracuse, N. Y., and the use tubes and other forms. Equipment fabricators are 

of tough, corrosion-resistant Anaconda Alloys. invited to utilize the broad experience and metal- 
“ Tubes and tube sheets are made of Cupro Nickel, lurgical knowledge of our Technical Department 
= and the outside shell is Brass. in determining the most suitable alloys. _ 
ES Keep Faith With Your Fighters and Yourself! Buy War Bonds 


THE AMERICAN BRASS COMPANY —General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company * In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ont. 
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EQUIPMENT Continued 


treme humidity and prevent fungus growth, 
are in voltage ranges from 1} to 28 v de. 
This relay is also in 2-pole double-throw 
contact arrangement, with current sensi- 
tive coil operating at 3.2 milliamps pickup 
and 1 to 1.5 milliamps dropout. These re- 
lays are available with quick-acting slow- 
dropout and slow-pickup armatures. 

Type 20,000 relays are produced in two 
sizes, both depending upon contact spring 
assembly: standard—4j in. long, 1 in. wide 
and about 1} to 2} in. high; intermediate 
—3% in. long, 1 in. wide and 1} to 2} in. 
high. R-B-M Mfg Co, Logansport, Ind. 


Resistance Welders 


RANGE OF COMMERCIALLY PRACTICAL storage- 
battery-powered resistance welders now 
available includes spot, roll-spot and projec- 
tion in both rocker arm and pedestal mod- 
els. Design is such that the battery is an 
integral part of machine for small- and 
medium-power capacity and separate power 
packs house the batteries for higher power 
requirements. Models for 6, 12, 16 and 30 
cells have been standardized, the 6, 12 and 
16 cell models being integral with the 
welder. Progressive Welder Co, Detroit, 


Mich. 


Self-Lubricating Bearings 


MOorGANITE SELF-LUBRICATING bearings are 
available in compositions of carbon, graph- 
ite, or both. If necessary, they are also sup- 
plied with various metallic contents for 
special applications. They have low coefh- 
cients of friction and expansion. Wear is 
said to be negligible on bearings as well 
as on contacting surfaces. 

In operation, bearings glaze cooperating 
surfaces with a protective coating. They im- 
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part no odor or taste to liquids. Morgan- 
ite bearings are readily machineable, but 
may be molded with tolerances to .001 in. 
Outside diameter of } to 15 in. is permis- 
sible. They may be supplied in any shape, 
with any contour required. Operating 
speeds to 50,000 rpm with thrust loads to 
30 psi, or loads to 2000 psi at slower speeds, 
are possible. Morganite Brush Co, Long 
Island City 1, N. Y. 


Absorbent Material 


Super-Assorsit is a highly absorbent min- 
eral used on surfaces where oil, grease. 
water, sirup, chemical, etc, are spilled. It 
is also employed for acid absorption. It 
does not become slippery or mat when 
saturated and is always sweepable. 

Super-Absorbit absorbs 392.8% of its 
weight in water and 315.62% in oil. It is 
fireproof, dielectric, lightweight and con- 
tains a minimum amount of abrasive. Alex- 
ite Engineering Co, Alexander Film Bldg, 
Colorado Springs, Colo. . 


Pressure Switch 


KIDDE PRESSURE SWITCH is an accessory 
device for built-in carbon-dioxide fire-extin- 
guishing systems. When extinguishing sys- 
tem operates, switch assists in isolating fire 
by automatically cutting off electrical cir- 
cuits in fans, blowers or other electrical 
equipment. It is a self-contained mercury 
contact switch, suitable for applications 
that employ gas or air pressure. 

Pressure switch, connected by a bleed 
pipe from the main distribution line, is 
operated by the carbon dioxide passing 
through this distributing piping to dis- 
charge nozzles. Gas pressure actuates a 
plunger, which trips breaker arm of switch, 
opening or closing the circuits desired. De- 
vice is available for control of two, three 
or four circuits, each of which may be 
wired for normally open or closed operation. 
Pressure switch has a manual reset to re- 
store circuits to their original position after 
operation. Walter Kidde & Co, 140 Cedar 
St, New York 6, N. Y. 


‘off switch and permits instant adjustment of 


' Two PORTABLE AC TEST SETS, capable of sup- 


Thermostatic Switch 


ComPACT UNIT, rated at 1500 watts, 115. 
230 v, ac, may serve as either, or both, a 
thermostat and a manual switch. It elimin. 
ates the necessity of an additional on-and- 


thermostat. Ideally suited for mounting on 
bottom of electrically heated equipment 
where manual on-and-off knob is desired, 
it is simple and foolproof in operation. 
Knob can be located any distance from 
thermostatic element by lengthening cam 
shaft. Pointer on knob may be set at any 
desired temperature; thermostat controls 
heating element. Temperature can be in- 
creased, decreased or shut off by merely 
turning knob. Unit is available in three ad- 
justable temperature brackets: 50 to 300 F, 
50 to 450 F and 50 to 700 F. George Ulanet 
Co, 88 E. Kinney St, Newark, N. J. 


Test Sets 


plying smooth test voltages from 0 to max 
imum voltages (2000 and 6000 v) operate 
from any 115-y 50- or 60-cycle outlet and 
have a capacity of 2000 va. Units were de- 
veloped especially for testing diesel-elec 
tric locomotives larger than 600 hp, but have 
many industrial testing applications, such 
as generators, motors, motor parts and ap- 
pliances. 

Both sets consist of a dry step-up trans 
former, variable-voltage autotransformer, 
two indicating voltmeters, voltmeter selector 
switch, signal lamp, air circuit breaker with 
magnetic overload trip and a supply switch. 
Two 15-ft shielded test leads with insulated 

(Continued on page 164) 
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ee RELY ON CRANE 


Supplying everything necessary for any piping system 
is the job of your Crane Branch or Wholesaler. This 
single source offers the world’s greatest selection of 
piping materials—in brass, iron and steel. Uniform 


quality in all materials—backed by single responsi- 


bility—helps assure the best installation. By using 
Crane complete piping materials service, you speed 
deferred replacements—keep piping performance at 
its best. Below is an example of the completeness of 
the Crane line—in Cast Steel Wedge Gate Valves. 


Wherever You Need Piping Materials 


ONE SOURCE OF SUPPLY ¢ ONE RESPONSIBILITY e ONE STANDARD OF QUALITY 


Steam-Driven Air Compressor 
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SERVICE RECOMMENDATIONS: In addition to service in air 
lines, illustrated above, Crane Cast Steel Wedge Gate Valves are made 
for steam, water, oil or gas pressures up to 2500 pounds at 1000° F. 
The 600-pound class, shown in cross section, with Carbon-Molybdenum 
body and Exelloy to No. 49 Nickel Alloy seating, are recommended for 
steam, water, gas or air up to 850° F. maximum; with Exelloy to 
Exelloy seating, for oil or oil vapor up to 1100° F. maximum, 
with Stellite to Stellite seating, for steam up to 1000° F. maximum. 
Available with screwed, flanged or welding ends in all practical sizes. 
See your Crane Catalog for complete specifications. 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Ill.» Branches and Wholesalers Serving All Industrial Areas 
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CURIOSITY... 


Some phrase-maker put together that tart “curiosity killed the cat” years ago—and 
thereby did a great disservice to his fellow men. If there’s anything this world 
needs, it’s healthy curiosity about things and people. 


I don’t mean the “here’s the dope on Hollywood” or peeping-Tom variety of 
malicious snooping, but a tremendous desire to know what makes things tick. The 
general belief is that engineers have that kind of desire, but most of us don’t. The 
net result of all our education and training is a set of “rules” about what can’t be 
done and an unfaltering belief that whatever we see in print must be so. 


Dr Willis R Whitney, now honorary vice-president of GE, isn’t of that stripe. 
Says he: “When I have a hunch for a scientific experiment, I can find any number 
of well-educated men who can tell me all kinds of high-powered and_ perfectly 
logical reasons why it won’t work. It is a pleasure, in the face of their reasons 
why not, to see the hunch prove out. Some men have thousands of reasons why they 
can’t do something they want to, when all they need is one reason why they can. . .” 


So Dr Whitney wonders why not an electrically heated birdhouse—why red ants 
stripped of their enslaved black ants die while their former slaves prosper—sees in 
a tumorous swelling on a plant a possible explanation of the cause of cancer—works 
out a way to make conches inlay a design of his choosing in their shells—uncovers 
arrowheads by deciding where he, if he were an Indian, would shoot them—discovers 
his knowledge of chemistry and electricity helps him study neurology—finds in an 
insect he took out of a broken bough the answer to a cable failure—suggests a pain 


meter and a disposable dining set—-wonders why the youngest turtles he finds around 
are at least eight years old. . . 


His idea is that we all ought to investigate interesting things for the pure 
“pleasure of doing it, for the good of the soul, and the satisfaction of curiosity.” 
Don’t misunderstand—he is thinking of inquiries that bring results, not the idle 
curiosity that so frequently is a substitute for basic thought. He suggests the real 
joy in blazing a new trail of ideals, in finding that an accepted answer is wrong. 


I suggest that you begin by reading the pamphlet. “Things I’ve Been Thinking 
About,” by Dr Whitney, which I’m sure General Electric would be glad to send you 


upon request to Schenectady. It’s‘only about 20 pages of easy reading. Ask for 
GES-3222. 


As for me, I’m going to find out why one red-winged blackbird, a regular visitor 
to my chicken yard, doesn’t have the red-orange shoulder feathers but only the 
yellow stripe. And I’ve tied a new red-white-and-blue fly to try on some trout on 
July 3, 4 and 5. Last year, that violator of tradition was the only fly they’d take on 
Independence Day. I can’t quite believe that trout are patriotic—or quite that 


calendar-conscious. 
Engineer 
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@ One Johns-Manville insulating 
Fireblok has more surface area than 
five ordinary fire brick. The saving 
in installation time is apparent... 
as is the reduction in costly furnace 
down-time. 


The four types of Johns-Manville 
Insulating Fireblok (lightweight in- 
lating refractory linings in block 
form) are suitable for the same service 
and temperature ranges as the four 
well-known J-M Insulating Fire Brick. 
The only difference is size . . . an in- 
stallation of the much larger Fireblok 
can be completed in much less time 
than with standard size brick. 


In addition to its larger size, J-M 
Fireblok also has these important ad- 
vantages: 


Easy Cutting and Fitting—can be cut 
with a saw and shaped with a rasp. 
Most special shapes can be cut from 
standard slabs, reducing the inventory 
of special shapes. 


Johns =- Manville 


Minimum of Joints—the large size, 
compared to standard fire brick, ma- 
terially reduces number and length of 
joints, resulting in thermally more 
efficient construction. 


Economical Bonding — with reduced 
joint length, Fireblok requires a min- 
imum of airset cement for bonding. 
(J-M 1626 Cement was especially de- 
veloped for this use.) 

Uses—use Fireblok wherever insulat- 
ing Fire Brick is recommended, as 
for industrial furnaces, flues, stacks, 
etc. Fireblok is particularly suitable 
for the lining of doors, for suspended 
arches, and when tapered, for sprung 
arches of exceptional stability. 

By having J-M FIREBLOK applied 
by J-M Technical Service Units or 
Johns-Manville’s construction forces 
you assure a thorough, speedy and 
economical installation. In 
this way you get the utmost 3 — 
in insulating efficiency and J 
length of service. ODUCT S 


22 East 40th Street, New York I6, N. Y. / 
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Installing J-M Fireblok on a suspended 
arch-type furnace, using convenient J-M 
hanger supports. Despite the large size 
of Fireblok, it is light in weight... 
easily handled. 

4 Types Available: 
JM-1620 Fireblok for exposed temp. 
to 1600°F. As back-up to 2000°F. 
JM-20 Fireblok for use up to 2000°F. 
Exposed or back-up. 
JM-23 Fireblok for use up to 2300°F. 
Exposed or back-up. 
JM-26 Fireblok for use up to 2600°F. 


Exposed or back-up. 
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| FOREIGN FIELDS . 


MODERNIZATION 


FUEL CONSERVATION | 


Turbine-Generators 
Get OWU Approval 


‘Office of War Utilities announces that 
approval has been given for 430,000 
kw of steam turbine-generators to be 
installed in 1946, 1947 and 1948. About 
250,000 kw in additional installations 
were expected to be approved also. 

Installations approved thus far are as 
follows: 

A 15,000-kw unit and a 100,000-lb-per- 
hr boiler for Richmond, Ind., municipal 
system. 

A 22,500-kw unit and a 123,000-lb- 
per-hr boiler for South Carolina Power 
Co at a Charleston station. 

A 25,000-kw unit for: Ottawa Street 
Station of Lansing, Mich., municipal 
system. 

A 35,000-kw unit and a 250,000-lb- 
per-hr boiler for Middletown, Pa., sta- 
tion of Metropolitan Edison Co. 

A 7500-kw unit and a 75,000-lb-per- 
hr boiler for Kirk Station of Sioux City 
Gas & Electric Co. 

A 20,000-kw unit and a 250,000-lb- 
per-hr boiler for Tulsa Power Station of 


Public Service Company of Oklahoma. 

An 80,000-kw unit and two 375,000-lb- 
per-hr boilers for Venice plant No. 2 
of Union Electric Co of Mo. 

An 80,000-kw unit and a 600,000-Ib- 
per-hr boiler for Port Washington plant 
of Wisconsin Electric Power Co. 

A 50,000-kw unit and two 275,000-Ilb- 
per-hr boilers for Maredosia plant of 
Central Illinois Public Service Co. 

A 20,000-kw unit and a 250,000-lb-per- 
hr boiler for El Centro plant of Imperial 
Irrigation District of California. This 
unit replaces a hydro plant which the 
district was refused permission to build 
at the Pilot Knob site on the All-Amer- 
ican Canal. 

Two 16,000-hp diesel units complete 
with auxiliaries and building for Iowa 
Public Service Co, one to be installed at 
Storm Lake and the other at Ida Grove, 
Iowa. 

A 37,500-kw unit and a 400,000-Ib- 
per-hr boiler for West Junction plant of 
Houston Lighting & Power Co. 

A 37,500-kw unit and a 350,000-lb- 
per-hr boiler for New Orleans Public 
Service Co’s Gentilly plant. 


A 70,000-lb-per-hr boiler and a boiler 
house for Peru, Ind., municipal system, 

A 35,000-kw unit for Grand Ave piant 
of Kansas City Power & Light Co in 
Kansas City. 

A 7500-kw unit and a 90,000-Ib-per. 
hr boiler for Louisiana Ice & Electric 
Co, St. Landry, La. 

A 65,000-kw steam turbine and a 
570,000-lb-per-hr boiler for Harbor 
steam plant of Los Angeles Dept of 
Water & Power. An auxiliary 4000-ky 
steam turbine for the same plant also 
was approved. The new machine is to 
go into operation in 1947. 

A 34,000-kw unit and a 300,000-). 
per-hr boiler for suburban plant of 
Scranton Electric Co. 

A 22,500-kw unit with a 230,000-)b- 
per-hr boiler for the Eaton plant, near 
Hattiesburg, of Mississippi Power Co. 

A 35,000-kw condensing unit and a 
410,000-lb-per-hr boiler for Long Island 
Lighting Co. 

A 25,000-kw unit and a 35,000-lb-per- 
hr boiler for East Palestine, Ohio. 

A 20,000-kw unit and a 20,000-lb-per- 

(Continued on page 190) 


GAS TURBINE SERVES IN REFINERY 


This gas turbine and a companion unit are producing 
10,255 hp in a 100-octane gasoline plant in Ohio. 
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It is 


one of 29 Allis-Chalmers’ gas turbines now performing 
successfully in the Houdry process for oil-refinery service 


POWER ® July, 1945 


ae 


“Water treatment is a scientific subject through and through and 
should be treated as such. Industry can obtain maximum benefits 
from water treatment only when the formulae and administration of water- 
treating chemicals are placed in the hands of a company that looks 
on water treatment through the eyes of a scientist. 
The men in your plant, your operating engineer 
or master mechanic, who see first hand how (. 
scale, corrosion, foaming and algae can lower 
the efficiency and production in your plant— 
the recommendations of these men should 
be management's guide in selecting the 
company entrusted to solve its 
water treatment problems.” 


Nalco Representative, 
New England 


| NATIONAL ALUMINATE CORPORATION 
6222 West 66th Place Chicago 38, Hlinois 


¥- Canadian inquiries should be addressed to 
Alluminate Chemicals, Ltd., 555 Eastern Ave., Goronto, Ontario 
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Cooling towers are frequently employed to reduce the 
expense of city water for installations using cooling 
water, such as air conditioning units, refrigerating sys- 
tems, and Diesel plants. Many local building codes pro- 
hibit the use of water for cooling purposes unless a 
system is installed which provides the continuous reuse 
of the water. 


A typical installation is shown in this layout for cities 
or industrial areas where the atmosphere is laden 
with corrosive vapors and other products of combus- 


PRACTICAL PIPING LAYOUTS 


|| Place valves correctly in the line. 
2 Use the right type valve for the service. 
3 Choose Jenkins Valves for lifetime economy. | 


Illustrating the proved 3-point formula 
for trouble-free, time-def ying hookups 2) 


OVER 600 VALVES TO CHOOSE FROM 
Whatever types of valves your plans call for, you can 
find them, with few exceptions, in the Jenkins Catalog. 
This complete line includes over 600 different pat- 
terns, designed by Jenkins Valve specialists for 
commercial, industrial, engineering, marine, and 
plumbing-heating services — in bronze, iron, air furnace 


tion. To avoid the absorption of these vapors into the 
cooling water circuit, a closed system is used. The 
tower water never comes in contact with the equip- 
ment itself, but reduces the temperature of the cooling 
water, in its closed system, through a heat exchanger. 
Pumps are shown in duplicate to guarantee continu- 
ous operation in case of a breakdown to the main system. 


Bronze valves are recommended for the closed cool- 
ing water system and the city water connection. Iron 
valves are advisable for the tower water lines because 
of the presence of sulphur acids or other destructive 
media in the water. 


Many types and pressure ranges of Jenkins Valves, 
other than those listed here, are suitable for a Closed 
Cooling Water System, according to the nature of the 
installation. Jenkins recommends consultation with 
accredited piping engineers and contractors, either 
when adapting these suggestions to your own require- 
ments, or when planning any major piping installations, 


Send the coupon below for copies of this and future 
Piping Layouts as they appear. 


malleable iron, steel, and corrosion-resisting alloys. 
To save time — to simplify planning — to make sure of 
the lowest cost in the long run ~ select all the valves 
you need from the Jenkins catalog. 


Jenkins Bros., 80 White Street, New York 13: Bridgeport: Atlanta; 
Boston; Philadelphia; Chicago; San Francisco. Jenkins Bros., Ltd., 
Montreal: London. 


JENKINS BROS., 80 White St.. New York 13, N. Y. 


Please send me a copy of this, and future 
PRACTICAL PIPING LAYOUTS, as they appear. 


| How to plana — 
| CLOSED COOLING WATER SY STEM 
Second of @ series of basic Piping 
| 3 Layouts to appear each month 
in these pages- Watch for them. 
| 
| — 
| 
Name... 
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FOR EVERY INDUSTRIAL, ENGINEERING, MARINE, 
PLUMBING-HEATING SERVICE 
Sold Through Reliable Industrial Distributors Everywhere 


BRONZE « IRON ¢ STEEL 
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Water Heating by Tank Coils 


> APPROXIMATE LENGTH of submerged a 2-in. brass pipe coil in heating water follow horizontally to 10-psig line and 
steam pipe coil needed to heat water from 40 to 170 F, using 10 psig steam? upward to 42 lb per hr of steam per 
can be quickly calculated with the aid Temperature of steam from steam sq ft of pipe. Since it requires 1.608 
of this chart. Values for brass and iron tables is 240 F. Mean water tempera- linear ft of 2-in. standard pipe to pro- 
pipe are based on American Radiator ture is 40 + 170 + 2 = 105 F. vide one sq ft of outside surface (from 
and Standard Sanitary Corp test data. Temperature difference between water pipe tables, calculated, or Power Data 
Size of trap should be twice that of and steam is 240 — 105 = 135 F. Sheet No. 12) each linear ft of coil will 
steam condensation given by chart. Follow upward from base scale to line transfer 40,000 + 1.608 = 25,000 Btu 

Example: How many Btu per hr and for brass pipe and read 40,000 Btu per _ per hr and will condense 42 + 1.608 = 
lb per hr of steam will be condensed in hr per sq ft of pipe at left. At right, 26 lb of steam per hr. 


Pounds of steam condensed r sq ft r hr 
1.0 
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Courtesy Crane 


PAY ONLY FOR MODERNIZATION 
CONVERT TO FLOWMATIC 


"companies who have 
converted older Copes 
Regulators to modern COPES 


PAPER COW; 


>IT EDISON COMPANY 
~ EASTMAN KODAK COMPAN T cost of converting COPES Simple Level Regulators 


ER-RICHARDSON COMPANY to Flowmatic, the 2-Element Regulator, has been kept 


STATE UNIVERSITY OF [OWA to a minimum through sound basic design. As specialists 
CENTRAL POWER & LIGHT COMP, 


sheets LAU sta Comnn 4 in boiler feed water systems, it is our aim to make 
ATIONAL CONTAINER CORPORATION improvements readily adaptable to our thousands of 
WEBRASKA POWER COMPANY COPES users. 
eg SERVICE COMPANY OF peer i The plants noted at the one are a tow that have 
nl SERVICE COMPANY OF NORTHERN ILLINOIS __ recently converted to Flowmatic—they paid only for the 
PUBLIC SERVICE ELECTRIC & GAS COMPANY” additional parts and service required. 


LIC STEEL CORPORATION 


1EELING STEEL CORPORATION = either be made like new again or can be converted inte 


YOUNGSTOWN SHEET & TUBE com e " a more modern type COPES unit. The scrap drive will 

WEY PORTLAND CEMENT COMPANY = . never catch a COPES. If you are an eld COPES user you 

TENNESSEE EASTMAN RPORATION. will want to know how to convert to COPES Flowmatic. 

» Write for booklet 429 that tells about Flowmatic, then 
we can talk about application or conversion. 


The simple, sturdy, dependable COPES Regulator can 


NORTHERN EQUIPMENT CO - 751 Grove Drive, Erie, Pa. 


FEED WATER REGULATORS * PUMP GOVERNORS © DIFFERENTIAL VALVES 
LIQUID LEVEL CONTROLS * REDUCING VALVES AND DESUPERHEATERS 


BRANCH PLANTS IN CANADA, ENGLAND REPRESENTATIVES EVERYWHERE 


POWER @ July, 1945 135 


« 
; 
a 
ae 
Bs: 
FOR 
- 
Hi Duty 
q 


5 sizes for small industrial 
usage. 9.9 to 30 H.P. Conveniently 
compact, yet easily accessible. Low 
in cost — economical to operate. 


75 Years Boilermakers 


KEWANEE BOILER 


pipe diometer marking, 


PRESSURE 


These Gauge Glasses are sturdy enough to give you 
long-lasting service where pressures are not excessively 
high. Crystal clearness makes reading easy throughout 
a long service life. Machine drawn accuracy of CorNING 
Standard Gauge Glasses makes installation simple 
without manipulation and without the installation 
strains that tend to shorten the life of gauge glasses. 

For high pressure duty or 
for locations where visibility 
is poor select the proper 
Pyrex Gauge Glass for those 
service conditions from the 
complete Pyrex Line. There 
is an economical, serviceable 
Pyrex or CoRNING Gauge Glass 


to meet your specific needs. 


“PYREX” and “CORNING” are registered trade-marks and indicate 
"manufacture by Corning Glass Works, Corning, New York. 
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ture at the observed pressure, usually 


| test complete ejector units with loads 


' mospheric plus aftercondenser and vent- 


| lows the same procedure as for 2-stag¢ 


Multi-Stage Ejectors 


(Continued from page 79) 


excessive system pressure for the jirst 
stage. These breaks are also a function 
of intercondenser performance and \ary 
with condensate quantity and tem)era- 
ture. A series of plots like Fig. 5 should 
be made for the range of condenzate 
temperature and quantity expected. 

These tests offer some difficulty and 
take considerable time. For exaniple, 
it took three weeks to establish all com. 
binations of four condensate flows, tliree 
condensate temperatures and three air- 
saturation temperatures. Nearly 5000 
items of observed and calculated data 
had to be entered. 

Standard “subcooling” performance 
curves are obtained from plots siutilar to 
Fig. 5. It is assumed that vapor tem- 
perature to ejegtor injétsis “some con- 
stant amount above saturation tempera- 


74 F, and a suction-pressure air-ca- 
pacity curve plotted as in Fig. 6. Such 
curves are often requested by opera- 
tors but it should be pointed out that’ 
the data has only limited uses for check- 
ing actual operation. The subcooling 
curves have all the limitations of the 
plot of Fig. 5 and in addition limit sub- 
cooling to one value. Actual subcooling 
will range from 3 to 25 F. 

Some attempts have been made to 


of measured air and steam. Since it is 
difficult to reduce steam temperature to 
required low values such tests have 
proved unreliable. It takes considerably 
more energy to compress superheated 
vapor than saturated, a condition which 
leads to error. 

Three-stage ejectors offer somewhat 
better economy at very low pressures 
and are frequently specified for suction 
pressures below l-in. Hg. Surface-type 
intercondensers are used between stages 
and an aftercondenser is usual. System 
pressure of the third stage is at 


pipe friction, substantially . constant. 
System pressure of the second stage de- 
pends on performance of the third stage 
and second intercondenser. Correspond- 
ingly, system pressure of the first stage 
depends on performance of the second 
stage and first intercondenser. Analysis 
of performance of the over-all unit fol: 


ejectors and the curves required differ 
in no important respect from the illus 
trative plots shown. 

With specific curves for an actual 
ejector unit it is a relatively simpl 
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HE Chapman List 960 has quick-acting threads for 

fast opening and closing—they won’t stick or freeze. 

Full pressure packing prevents transmission 

of pressure to the stem. Seats and plugs 

can be superhardened for extra severe 
services. 


PATENT 
No. 1,866,292 


Chapman List 960 valves in sizes from 
%" to 2—carbon steel for pressures 
to 800 pounds; alloy steel for press- 
ures to 1,000 pounds at 750° F. 
For higher pressures, specify List 990. 


The Chapman Valve 


"MANUFACTURING COMPANY 
INDIAN ORCHARD, MASS. 


actual 
simpl 
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STRAINER 


e Cadmium Plated Inside and Out 
e High-Grade Woven Monel Wire 
Screen 


e Readily Removed Steel Blow- 
Off Bushing ; 


e Screen and Bushing Come Out 
Together—Go Back Together, 
Automatically Aligning 


e For Steam Lines or Water, Oil 
and Other Fluids 


e Reasonably Priced 


e 6 Sizes from 12" to 2” for Pres- 
sures up to 600 lbs 


e Many Thousands in Service 
e Sold by Over 100 Mill Supply 


Houses 


See Your Supply House or 
Send for Bulletin S-200 


YARNALL-WARING COMPANY 


100 Mermaid Avenue PHILADELPHIA 18, PA. 


STRAINERS 


- matter for an operator to check the con. 


densable and non-condensable com. 
ponents of the vapor being removed 
from a condenser. If such check becomes 
a matter of routine, it offers forewarn. 
ing of trouble in the condenser as well 
as of the ejector itself. It is also pos. 
sible to tell what effect changing system 
pressures have on ejector performance 
and take advantage of steam savings by 
adjustment of motive-steam pressure, 
The most important consideration, how. 
ever, is assurance that the ejector js 
functioning as well as it can in holding 
best possible condenser vacuum. 


Pumps Q & A 


(Continued from page 116) 


bases or sole plates and building up 
the foundation to various heights as 
required for the different parts of the 
equipment. 


Q 15—When must the pump and the 
bedplate construction be made to give 
centerline support? 

A—When liquid temperatures are 
high it is necessary to support the 
pump casing as nearly as possible to its 
horizontal center line, Fig. 7, to pre 
vent temperature differences from seri- 
ously disturbing the unit’s alignment 
and eventually damaging the pumping 
equipment. This construction is gen 
erally employed for refinery pumps han- 
dling high-temperature hydro-carbons 
and for heater-drain and_boiler-feed 
pumps operating at temperatures of 
300 F and higher. Some pump manv- 
facturers provide centerline support for 
all boiler-feed centrifugal pumps re: 
gardless of operating temperature. 


Q 16—What is meant by pump setting? 

A—It means the distance from the 
supporting floor to the suction-bell 
mouth or flange of vertical pumps, par 
ticularly those suspended in wet pits or 
in wells. This term is also used in a less 
definite manner with vertical dry-pit 
pumps where it refers to the distance 
from the floor supporting the driver to 
either the floor supporting the pump o 
the suction opening on the pump. 


Q 17—What is a pump bowl? 
A—In deepwell turbine-pump prac 

tice, the bow] is the stationary part com 

taining the diffusion vanes, Fig. 8. 


Q 18—What is a pump-bowl assembly? 

A—Pump-bowl assembly, working 
barrel and pumping element, are all 
used interchangeably to mean the a* 
sembly of all impellers and pump 
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‘TUBE-TURN TUBE-TURN 
i6 WA » 216 WALL 


216 WALL 


TRADE MARK 
| WELDING FITTINGS 
AND FLANGES 
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of the TUBE-TURN WELDING FITTINGS—RANGE OF SIZES 


Light Gauge 
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setting? 
‘om the 
tion-bell 
t pits or 
in a less 


Desvription 


Standard 
Weight 


Extra 
‘Strong 


Schedule 
160 


Double 
Extra 
Strong 


Nominal 
Pipe Size 


Pipe Size 


Elbows 


90° Long Radius 


"24" 


1’-12” 


1”-8” 


4”-24” 


37-12” 


‘Elbows 


90° ‘Short Radius 


1-30” 


1%4"-30" 


Bibows 


45° Long Radius 


”-30"* 


1’-12” 


"224" 


3-12” 


Returns 


180° Long Radius 


1”-24” 


1’-12” 


3”-8” 


4”-24" 


v-12” 


Returns 


180° Short Radius 


1”-30” 


| 147-30" 


‘Returns 


180° Extra Long Radius 


| 


Tees 


Straight 


Tees 


Reducing Outlet 


%”-24” 


”-24” 


1”-8” 


‘Reducers 


Concentric & Eccentric 


1x}%-24x20 


1x¥%-24x20 


1x¥%-12x10 


Caps 


17-24” 


7.2. 4” 


1”-8” 


Stub Ends 


ikap Joint 


1”-24" 


1”-24” 


Nipples | 


Shaped, 90° to Header 


1%4"-12” 


Nipples | 


Shaped, 45° to Header 


1%”-12” 


1%4"-12” 


Saddles 


Laterats 


Straight 


1Y%"-24” 


i 


Laterals : 


Reducing-on-Run 


1%"-24” 


1%4"-24" 


Crosses 


‘Straight 


4” 


Rings 


Welding 


%"-12” 


Sleeves 


Welding 


SUPER Tube-Turn 45° long radius etbows, 
90° long radius elbows, and 180° long radius 
returns available in both Standard weight 
and Extra Strong in sizes from 3” to 32”. 


Tube-Turn welding fittings and flanges con- 
form to applicable ASA and ASTM Stand- 
ards. For further details please refer to. 
Tube Turns catalog and data book No. 321. 


*30" size short radius. 


**Since saddles and sleeves are used for external reinforcement 
only, they do not conform to iron pipe size thicknesses. 


TUBE-TURN FORGED STEEL FLANGES—RANGE OF SIZES 


150 Lb. 


300 Lb. 


400 Lb. 


600 Lb. 


900 Lb. 


1500 Lb. 


2500 Lb. 


Welding Neck 


Ya"-24” 


24” 


Va"-24” 


Ya"-24” 


Stip-On 


Ya"-24” 


Ya" -24"t 


Val’-24” 


Lap Joint 


Va"-24” 


Va"-24” 


Ya"-24” 


Ya"-24" 


Threaded 
Blind 
Socket Type 
Reducing-threaded or slip-on 
Orifice—threaded 


Ya"-24” 
Va"-24” 


Ya"-24” 

1”-24” 


Yx"-24°4 


Ya"-24” 
Ya" 
%"-24" 
4-12” 


dry-pit 
distance 
jriver to 
pump or 


Va"-24"* 


Ya"-24” 
Ya"-24” 


Va"-24” 


rns distributors In every 
principal city ore ready to-serve you from 


4”-12” 


3”-12” 


"24" 
1*-12” 


Orifice—slip-on 1”-24” complete stocks 
Orifice—welding neck 1-20" | | | | TUBE TURNS (inc.), LOUISVILLE T,KENTUCKY. 

prac: Long Welding Neck | vw | rae | rie | | New York, Chicago, Phila- 

part con [iaeations on sizes thru 314" same as for 600 Ib. flanges. 

. 8. on sizes thru 2%” same as for 1500 Ib. flanges. 
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bowls, together with their rings and 
bearings and that section of the shafting 


e on which the impellers are mounted j 
What Union has two a deepwell pump, Fig. 8. ; 
Q 19—What is a discharge column? 


5 ro nze Sea ts g rou n G to A—Discharge column in a deep-well] 


turbine pump is the pipe and compete 
shafting between pump bowl assembly 


Ad ° and the pump head. It acts both as 
ft r U e b a ' i | ft ? the supporting column for the pump. 


bowl assembly and as a pipe to carry 
the water to where it is discharged, 
Fig. 8. 


Q 20—VW hat is a column pipe? 

A—This column suspends a wet-pit 
pump from its supporting base. * With 
propeller and deepwell turbine pumps, 
the column pipe acts as the discharge 
pipe and is also called the discharge 
column. The column pipe may also be 
called a drop pipe. 


Q 21—What is a pump head? 

A—On deepwell turbine pumps a 
pump head is the entire driving element 
and the part mounted on the supporting 
floor te which the suspended parts are 
attached. It includes the discharge 
elbow in case of above-ground dis- 
charge, the stuffing box, oiling devices, 
couplings if used, in fact all parts of 
the unit above the supporting floor, 
Fig. 8. 


Q 22—What is meant by inclosed shajt- 
ing or inclosed line shaft? ' 
A—In vertical wet-pit deepwell tur- 
h Py bine pumps, the shaft is partially below 
' T i water level. One construction incloses 
ere $ on y one ans wer the shaft in a pipe of slightly larger in- 

side diameter so oil can be fed to the 
, various bearings. This cover pipe is 

D A or generally made in sections with the 
bearing bushings acting as pipe coup- 
lings, Fig. 8. Pumps, so built, are said 
to have inclosed shafting or inclosed 


Dart's two bronze seats, ground to a true ball joint, line shaft. 
distinguish it from all other unions—identify it as the Q 23—What is meant by above-ground 


le akp discharge and below-ground discharge? 
better union. It makes a1 roof joint without jam- ‘A-_These terms ph from deepwell- 


ming; thus may be readily disconnected whenever pump practice and apply to deepwell 


turbine pumps and to various wet-pit 
needed on another job. Made of high-test air-refined eontzifugel pampe. “Above-ground de 


malleable iron, it is practically indestructible. Call charge” now means that the pump is 

. arranged so that it discharges at a point 
your supplier. above its supporting floor, Fig. 8, while 
“below-ground discharge,” means that 
the pump discharges below the floor 
from which it is hung. 


Q 24—How are the bearings of a deep- 
well turbine-pump lubricated? 
A—Either water or oil lubrication is 
used for the pump bearings. If water 
lubricated, the water pumped acts as the 


lubricant, the shaft being open to the 
E. M. DART MFG. CO., PROVIDENCE, 5, R. I. water. When oil lubricated, the shaft 
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Briggs Clarification is the result of continuous 
research in the field of fluids filtration . . . pains- 
taking development of newest filtration media . . . 
accurate manufacture of parts and unit assemblies 
+. . Competent, intelligent servicing of installed 
equipment. 


These four factors make it possible for Briggs to 
supply the correct Briggs Clarifier for every size and 
type internal combustion engine . . . for every type 
of oil. . . for practically every purpose. Units for 


BRIGGS CLARIFIER CO. 


OWER e July, 1945 


special applications continuously are being de- 
signed by Briggs engineers. On land, on sea, and in 
the air... in military use and industrial use... 
Briggs Clarifiers have proved their superiority. 


Whatever your filtration problem . . < consult 
Briggs FIRST. You'll find experienced Briggs 
distributors in practically every -principal city— 
listed in the “Filter” section of most classified 
telephone directories. Or—write to manufacturer 
for complete literature. 


‘ 


General’ Offices, WASHINGTON 7, D.C. 
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Davie No, 14 direct connected spring 
loaded reguflater fer steam, alr 


LIQUID LEVEL CONTROLS 
Float Boxes, Float and Lever Tank 
Units, Float and Lever Operated 
Valves and combinations of these 
units to meet any service conditions. 
Available with Davis Dia-Ball pack- 
less, leakproof transmission. 


No. "668 Packloss Control Valve. SOLENOID VALVES 

ae Davis Solenoid Valves handle vis- 
cous liquids, steam, oil, gas, caustic 
chemicals—any liquid or gas safely 
and efficiently. Exclusive Dia-Ball 
packless, leakproof transmission 
where required. Sizes ¥%2" to 12”. 
Pressures to 1500 lbs. 


Davis i 380 3 or 4-way pilot valve PRESSURE REGULATORS 


used on air or liquid actuated power A complete line of 18 different 
“ types for steam, air, gas, water and 
oil. Sizes to 24". Pressures to 1500 Ibs. 


RELIEF VALVES 


For pressure relief to atmosphere 
or to low pressure lines, vacuum re- 
lief, pump by-pass and protection of 

Davis No. ov nussetess, semi-balanced equipment. The No. 265 Relief Valve 
beck pressure vaive for exhaust lines. can be equipped for hand testing and 
manual control. 


BALANCED VALVES 


There's a Davis Balanced Valve for 
any flow control problem, regardless 
of type of fluid, pressure, etc. Avail- 
able with Dia-Ball packless, leak- 

Davis No. 60 Single Seat Balanced Float proof transmission. Sizes ¥2" to 24”. 
Valve. Maintains desired liquid level 


automatically. 
Above are typical Davis automatic valve specialties. Bulleti iv- 
ing complete description available upon request—and you can = pad 


that the valves Davi 
satisfaction. s recommends will do the job to your complete 


q 
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must be inclosed by a pipe, as in Fig. 8, 
so that oil can be fed successively to the 
different beaxings. Most deepwell tur- 
bine pumps have a bearing below the 
impeller. This bearing in some designs 
is water lubricated and: in others is 
grease lubricated, the grease being 
packed in the bearing when the pump 
is initially assembled. 


Flowmeter Accuracy 
(Continued from page 76) 


the valve outlet flange and consider only 
the piping arrangement beyond. This is 
clearly illustrated in diagrams 28, 29 
and 30, Fig. 4. In diagram 28, the angle 
valve forms the first bend of a 2-bends- 
in-the-same-plane combination, thus 
calling for the requirements of schedule 
1 or 2, whereas in diagrams 29 and 30, 
the angle valve is the first bend in a 
2-bends-at-right-angles combination, re- 
quiring the*use of schedule 3 or 4 for 
long-radius bends. 

If a bend instead of straight pipe pre- 
cedes the angle stop-check valve, as at - 
the superheater outlet, diagram 34, this 
bend must also be considered an inte- 
gral part of the piping arrangement. To 
illustrate: Compare the piping arrange- 
ment of diagram 34 with 27, and of 33 
with 28. Diagram 34 is similar to 27 ex- 
cept that a bend precedes the angle 
valve, at right angles to it, This dic- 
tates that schedule 4 requirements for 
elbows be followed instead of schedule 
7. Similarly, the bend preceding the an- 
gle valve, diagram 33, is at right angles 
to the bend following the valve, thus re- 
quiring schedule 4 for long-radius 
bends, whereas diagram 28, with the 
same piping arrangement following the 
angle valve itself, requires but sched- 
ule 2. 

Diagram 27 illustrates an important 
point in schedule 7, namely, when two 
valves are close to each other in series. 
the one having the stricter requirements 
governs, regardless of its position in the 
assembly. In other words, you cannot 
take the requirements of an open gate 
valve alone, as in diagram 27, just be- 
cause the gate valve is closest to the 
orifice or nozzle unless the distance be- 
tween the two valves is equal to, or 
greater than, the difference in the re- 
quirements of these two valves, as given 
in schedule 7. 

For example, assume a 75% diam- 
eter-ratio orifice is to be installed in 
the piping arrangement shown in dia- 
gram 27. This orifice would have to be 
18 pipe diameters beyond the stop- 
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or Doubly-Safe Air Compressor Lubrication, You Need 


STABILITY 


to Keep Discharge Valves 
Free of Dangerous Deposits 


You can be sure of maximum free- 
dom from valve-clogging deposits 
with Gargoyle D.T.E. Oils in your 
air compressor. 


For these famous Socony- 
Vacuum oils possess high chemical 
stability to fight off the attacks of 
oxygen at hot discharge tempera- 
tures. By keeping valves clean and 
free, they prevent leakage, higher 
discharge temperatures and lower 
capacity. 

Here, in this “‘hot spot,”’ they’re 
your assurance of greater all- 
around compressor efficiency. 


to Minimize CylinderWear 


You get protection against wear 
as well as against deposits, when 
you rely on these proved oils. Their 
high lubricity minimizes metal-to- 
metal contact on rings, pistons, 
and cylinders with minimum oil 
feeds. This reduction in the 
amount of oil needed for correct 
lubrication, means less oil carried 
to the valves and the system, still 
another safeguard against deposits. 


Why be satisfied with anything 


SOCONY-VACUUM OIL CO., INC. 


) Star Div. - Lubrite Div. - Chicago pressor? See your Socony-Vacuum 

Div. - White Eagle Div. - Wadhams Representative for his recommen- 

s Div. - Magnolia Petroleum Co. - dation on the proper grade of 

e General Petroleum Corp. of Calif. Gargoyle D.T.E. Oil. 
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Piping engaged in the trans- 
port of high temperature 
elements had better be flawless. 
Anything less invites much 
trouble, great expense. So what 
goes into fabrication of ‘high 
temperature piping must be 
nothing less than a combina- 


tion of wide experience, 
complete and modern stress- 
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“SAFE CONDUCT” 


relieving equipment, and 
exceptional knowledge and 
skill in advanced welding 
procedures. Having this com- 
bination in large capacity is 
why Associated handles such a 
volume of critical work. 


ASSOCIATED PIPING & ENGINEERING CO., INC. 
2332 East 38th Street « Los Angeles 11, California 


check valve for satisfactory results de. 
spite the fact that the gate valve that 
follows the angle requires but eleven 
diameters of straight pipe between jt 
and the orifice or nozzle. This means 
that the straight pipe between the angle 
valve and the open gate valve in this 
installation must be seven diameters jn 
length. 

In applying these schedules, Fig. 1, 
give preference to longer lengths of 
straight pipe A rather than to the alter. 
nate use of straightening vanes with 
much shorter pipe lengths, C. Straight. 
ening vanes do not correct all forms of 
disturbances and, in fact, may tend to 
perpetrate rather than eliminate jr. 
regular flows. 

While certain fittings are permitted 
on the outlet side of the primary ele. 
ment (tabulation in Fig. 1) preferred 
arrangement is lengths of straight pip. 
ing B called for in each schedule. If a 
control+valve follows the orifice or noz 
zle, install at least five or six diameters 
of straight pipe between the orifice or 
nozzle and valve regardless of the diam. 
eter ratio. 

These diagrams do not represent the 
only satisfactory piping arrangements 
for accurate metering. Many others are 
equally good or better. However, they 
serve to illustrate the principles in- 
volved in putting the Piping Require. 
ment Standards into practice so that 
piping systems can be laid out to give 
greatest accuracy to the metering ele. 
ment, 


Bite Out of Ammonia 


(Continued from page 94) 


process assures delivering the desired 
dosage to the system. 

When making the residual test, 
quickly add ortho-tolidine to the sample 
while paying close attention to the colo: 
development. Slow color developmen! 
indicates that treatment is short of 
break point, and more chlorine must be 
added. Dosage should be increased until 
there is no doubt regarding the rate of 
ortho-tolidine color development. Take 
readings instantly after adding ortho 
tolidine and again at the end of five 
minutes. Table II indicates typical tes 
results ahead of, at, and beyond the 
flash point when the desired control 
is 1.0 ppm. Figures in A and B indi: 
cate chlorination short of the control 
flash point; in C, chlorination at the 
control flash point; in D, chlorination 
beyond the control flash point. 

This method eliminates a large pro 
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Compressed Air has an inherent urge to be free... to escape 
from the confinement of a storage tank, or pipe, or the cylin- 
der of a machine. 


To attain freedom, Compressed Air will expand and push 
until all of its energy has been expended or released. This 
is compressed-air power at work. Engineers apply it to make 
man’s work easier, better, and more productive. 


Compressed Air pushes pistons or the blades of wheels 
to exert its power in air tools, such as drills, riveters, 
wrenches, hoists and rock drills. It operates air brakes, the 
switches and signals in railroad yards, and the controls of 
complicated processes... clamps the jaws of chucks in ma- 
chine tools. It “fires” torpedoes from their tubes, operates 
their controls, and spins their gyroscopes. 


Compressed Air supplies oxygen for combustion in oil, 
gas, and coal furnaces and boilers on land and sea. It is 
essential in blast furnaces and foundry cupolas. 


Compressed Air creates powerful streams or blasts of air 
when it is suddenly released. These create waves of sound 
for whistles... hurl particles of sand for smoothing metal 
castings...spray paint...carry huge quantities of grain 
through tubes...scavenge and cool the barrels of naval guns. 


Compressed Air expands as it tries to obtain freedom, 
inflating tires, displacing water ballast when a submarine 
surfaces, and raising sunken ships. It bubbles through liquids 
to pump by “air lift,” and to agitate them. 


Yes, like man, Compressed Air works in countless ways 
to be free. Perhaps it can do more for you. Our applications 
engineers will be glad to help in any way possible. 


Ingersoll-Rand 


11 BROADWAY, NEW YORK 4, N. Y. 
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FOR HIGHER SPEEDS 
Probably the severest tests for high speed 
lubricants occur in the textile and wood- 
working industries. These industries have 
definitely proven that machines can be 
run safely at higher speeds with LUBRI- 
PLATE lubricants. With these revolution- 
ary lubricants, there is far less replace- 
ment of parts. Burned-out bearings are 
held down to an unprecedented minimum. 
,LUBRIPLATE lubricants in various densi- 
ties are available for all applications. 


reduce fric- 
pnt wear to @ minimum. 
power costs and 
long the life of 
infinitely 
PLATE arrests 
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Lubricants prot 


inst the dest 
a and corrosion. This feature 


PLATE far out in 
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a of conventional lubricants 
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_ determined by the Laux Flash Test us- 
| ing ortho-tolidine. 


| This is particularly true of high-pres- 
| sure units, Fig. 3B. 


| steam-heated equipment to desired tem- 
| perature, the trap may be too small or 


portion of the time-consuming jar tests. | 
However, sufficient time must be allowed 
for chlorine and water contact before | 
applying the test, for almost all water | 
flashes (instant color appearance) 
within the first few minutes after adding 
chlorine assuming, of course, that any | 
residual is present. The test is most sen- 
sitive at the lower temperatures and | 
readily discernible at 70 or 80 F. At 100 | 
F., however, difference in speed of color | 
fotmation is barely discernible. 

The previously outlined experiments 
show that (1) free ammonia can be re- 
moved from water by chlorination (2) 
ratio of chlorine to ammonia should be 
10:1 or more (3) speed of reaction be- 
tween chlorine and ammonia is influ- 
enced by water pH and temperature 
and (4) completion of the reaction is 
a function of contact time, and can be 


Air and Condensate 
(Continued from page 73) 


(6) Good engineering practice re: | 
quires strainers ahead of all traps. | 


(7) It is good practice to install a 
dirt leg below the trap, Fig. 3B. 

(8) Blow out the line before hooking 
up a trap. 

(9) Bucket traps must have water 
in the body at all times and should be 
primed when installed as there may not 
be enough accumulated condensate in 
the system to float the bucket (catch 
the prime). If insufficient water reaches 
the trap to prime it, the bucket does not 
become buoyant and the trap blows 
steam. 

(10) A trap operates when placed 
above the system being drained pro- 
vided it has sufficient capacity at the 
differential pressure available and there 
is enough pressure to lift the conden- 
sate to the trap. When locating a bot- 
tom inlet or inverted bucket trap above 
the unit being drained, install a check 
valve on the inlet line (close to the 
trap) to prevent back flow and loss of 
water seal, Fig. 3C. A small pipe length 
screwed into the body of a bottom-inlet 
trap (about 2 in.) provides an effective 
seal, Fig. 1D. 

The commoner trap troubles are: 

(1) If it takes too long to bring 


have insufficient air-handling capacity. 
(Continued on page 148) 


FOR HEAVY GOING 


LUBRIPLATE No. 8 possesses an extremely 
high film strength and is just the correct 
density for the general run of enclosed 
gears (speed reducers). It is especially 
suitable for worm gears and other types 
carrying heavy loads. Typical of all 
LUBRIPLATE lubricants, No. 8 has excep- 
tionally long life. 
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Write for a booklet, LUBRIPLATE Film"’, 
written especially for your industry. 
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Thorough, accurate mixing of fuel and air... com- 
plete combustion... with Coppus-Dennis FANMIX 


When planning new gas or oil fired boilers, you can 
count on investing less in boiler, stack and auxiliary 
equipment — if you select a Coppus-Dennis FANMIX 
Burner. Coppus equipment was used for instance in 
93% of 191 petroleum refinery plants built for war use. 


FANMIX Saves Combustion Space 


FANMIX delivers to the furnace a homogeneous 
mixture of fuel and air, without blow-torch action. Com- 
bustion is rapid and complete — so smaller combustion 
space is needed than when the furnace must serve as 
mixing chamber as well — or ratings of present equip- 
ment can be increased. 


FANMIX Creates Own Forced Draft 


Less furnace draft is needed than with any other 
burner, because FANMIX creates its own forced draft, 
thus overcoming draft loss across the burner (at any 
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operating range). Less stack is needed, and forced draft 
equipment can be eliminated entirely. 


There are two FANMIX types—one to handle nat- 
ural gas, the other a combination type to burn either 
gas or oil in entirety or gas and oil in any proportion. 
(No oil guns needed). 


Coppus engineers FANMIX Burners for individual 
applications. Complete control over rate of combustion 
or “flame pattern” can be provided to meet the require- 
ments of any installation. Coppus Engineering Corp- 
oration, 162 Park Ave., Worcester 2, Mass. Sales offices 
in THOMAS’ REGISTER. Other Coppus “Blue Ribbon” 
products in SWEET’S, CHEMICAL ENGINEERING CATALOG, 
REFINERY CATALOG. 


New Bulletin Will Help You When Installing 
New Equipment or Modernizing Old 


i 

COPPUS ENGINEERING CORP. ‘ 
167 Park Ave., 
_ Worcester 2, Mass. 


Please send Bulletin 410-4 to 
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WHY INDUSTRY USES 
SCHRAMM 
AIR COMPRESSORS 


There are many compressed air jobs to be 
done in Industry, and into this versatile pic- 
ture fits the Schramm Air Compressor. Either 
portable or stationary, Schramm enables 
compressed air jobs to be done quickly— 
easily—economically ! 

Schramm Compressors are better because 
they are 100 per cent watercooled . . . com- 


pact and lightweight ... have mechanical re 
intake valve and forced feed lubrication! Pa 
Schramm's come in a variety of sizes. So “_ 


whatever your need for compressed air ... 
there's a Schramm to do the job. Write today 
for illustrated booklets and plan to usea 
Schramm in the New Era now facing industry! 


“THE'COMPRESSOR PEOFLE 
WEST CHESTER » PENNSYLVANIA 


Check this by opening the bypass ¢, 
blowoff to see whether condensate ha 
backed up in the machine. 

(2) Check the pressure on heating 
and process units at regular interya)s 
Too high pressures may damag« ther. 
mostatic traps. Mechanical ones may 
not be able to open against higher dij 
ferential pressure. If steam press 
is too low, the unit does not get enough 
steam and trap capacity may be ina¢e. 
quate at the new differential pressure. 
(3) On a manually controlled drajy 
valve, or traps with manually adjusted 
orifices, make frequent checks to deter. 
mine whether the setting is such that n 
steam escapes but all condensate is pr. 
moved. The latter usually carry a gage 
glass or indicator to show condensate 
level. 

(4) When discharging to a vacuuy 
system see that all parts of thermostati 
or bucket traps, including union anf 
cover, are tight against air leakage. 

(5) If a bucket trap fails to dis 
charge, be certain that condensate actu 
ally reaches it. Trap may be clogge 
with dirt. Be sure the differential pres 
sure (inlet minus outlet) is the same o 
less than the valve-and-seat rating 
stamped on the body. 


Check Backpressure 


(6) When a bucket trap discharge 
continuously it may be too small « 
clogged with dirt. Or perhaps back 
pressure on the outlet reduces the di! 
ferential pressure to a point where traj 
capacity is inadequate. For example 
Trap orifice may be rated at 50 psi fv 
use on 50-psi inlet pressure with dis 
charge to atmosphere. Should baci 
pressure build up to 20 or 30 psi. dij 
ferential pressure is so reduced thd 
trap capacity is negligible. Thereio 
it would naturally discharge contin 
ously. 

(7) Frequent trouble occurs wit 
traps are purchased for certain operal 
ing pressures and later installed « 
higher-pressure systems. Or sometitl 
the system pressure may be rai 
Nearly all buoyancy traps have val 
and seats that can be removed and! 
placed with ones of correct area ‘ 
the new pressure. 

(8) Steam lines frequently conti! 
dirt, scale, packing or gasket mate! 
that finds its way to the trap and lodg 
between the valve and seat. Use 
strainer to prevent this, 

(9) When traps drain units of diffe 
ent pressures and discharge into a ¢é 
mon return line, the common backpt 
sure may be considerably higher t) 
the inlet pressure on a trap of !° 
inlet pressure. Of course, steam 


condensate back up through this !* 
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UnionMELT Welding is easy to rec- 
ognize. It is electric welding done as 
diagrammed above—and it makes top 
quality welds at speeds that are greater 
than with any other similarly appli- 
cable process! 


UnionMELT Welding, a process of 
welding electrically beneath a mineral 
melt, has received wide application 
since U. S. Patent No. 2,043,960 was 
issued. It is the electric welding process 
that is rated by many as one of the 


most important factors in the great 
wartime fabrication of steel. 

Anyone may obtain a license to use 
UNionMELT Welding through its devel- 
opers—The Linde Air Products Com- 
pany. 

Linde can supply a wide variety of 
equipment and materials to apply 
Welding. Linde represen- 
tatives can help you determine where 
you can use the UNIONMELT process 
advantageously and what type of 
equipment is best suited to your work. 


WELDING 


For additional injormation 
send for the folder “Report No. 
6 on the Use of Linde Methods 
in Mass Production.” 


THE LINDE AIR PRODUCTS COMPANY 
Unit of Union Carbide and Carbon Corporation 
30 E. 42nd St., New York 17, N. Y. [[g@ Offices in Other Principal Cities 


In Canada: Dominion Oxygen Company, Limited, Toronto 


The word “Unionmelt” is a registered trade-mark of The Linde Air Products Company. 


MARITIME AWARD 
FOR OUTSTANDING 
PRODUCTION ACHIEVEMENT 


* BUY UNITED 
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pressure trap and flood the heat 
unit. 

Equip all traps except small radiaty 
ones with valves on the discharge sj 
for periodic testing for leaks. If they 
is no test outlet on the trap, insert 
tee and plug in the discharge lin, 
When backpressure in the return ; 
also high insert a check or shutoff ya}; 
in the discharge line to prevent flas 
steam passing back through the te 
valve. 

If traps are equipped with a bypas 
be sure the valve is kept tightly close; 
An open or even a leaking valve cy 
waste large amounts of steam. Instal 
without bypass if feasible. When coy 
densate returning to the boiler is a} 
normally hot, one or more traps may bj 
leaking. Trace out the return line unti 
the hot branch is found and follow y 
to the leaking trap. 

Inspect, clean and repair traps a 
least yearly. Valve and seat on intermit 
tent discharge traps should have ; 
bright shiny mark all around the con 
tact area. Inspect seats for wire dray 
ing. Always replace valve and seat ij 

sets. Replace leaking ball floats ani 
cracked buckets, and worn or broke 
especially subject to oxy-| parts in thermostatic traps. Bellow 
ome diaphragms or thermal strips may 

checked for operation by submerging i 4 
boiling water. mi 

The National Fuel Efficiency Pn 
. gram in cooperation with U. S. Dept: 
for hoiler tubes Interior, Bureau of Mines, has prepare 

eee a free folder on steam traps, entitle 
Waste Chasers Quiz No 125, with mam 


free of Oxygen corrosion excellent suggestions on how to sa¥ 


wig 
4 


steam and provide proper maintenane: 
It may be secured by writing the Burea 


f Mines, Washington, D. C. 
use SANTOSITE =~ 


| Here's how it works :| Santosite combines with oxygen in boiler 


feed water to form sodium sulfate 


(Na:SO,). Since they are both water soluble, neither forms Reader’s Problems 
objectionable sludge. (Continued from page 113) 
Maintain 30 parts of Santosite to one 

million parts of water at all times... 
in accordance with standard testing procedure. ; 

& Even though mechanical deaeration be justed that makeup valve opens 7 
| the results, | used, Santosite as an adjunct, gives pro- aiter the condensate tank is empty! 
tection against traces of oxygen not eliminated mechanically, the feedwater level has not reache 
. ———e leaks, overloads and normal, thus preventing flooding of th 
Th ti 1 wt i a $0.05 to $0.65 per millio heater. Line A may be used only ! 

e cost is very low, varyin . . million 7 
lbs., depending upon oxygen content. Only standard equip- emergency should the pump or m 
ment is desired. be under repair. 

For samples and complete information on using Santosite in Kearny, N. J. Georce McNau 
boiler feed ad- 
ress: MONSANTO CHEMICAL 
\G Company, Organic Chemi- Traps May Be Airbound 
MONSANTO Missouri. (1) condensate return line may be! 


District Offices: New York, Chicago, small, or con s flow too heat 
Boston, Detroit, Charlotte, Birming- mall . densate 


ham, Los Angeles, San Francisco, (2) steam traps may need clean 
Seattle, Montreal, Toronto. os ne | 

or repairing (3) bypass on 0 
SERVING INDUSTRY...WHICH SERVES MANKING tit 
more traps may be open, thus crea 
a backpressure in the return line. \’ 
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Made of ,.. Copper, stainless steels, 
corrosion-resistant alloys 


Traverse ... Up to 7%" 
For Pressures .. . } acuum to 300 psi 


For Temperatures ... Sub-zero to 1600°F’. 


4" Diameter Expansion Joint. 
Alignment rods shown are fur- 
nished only on sizes under 6", 


ept 0 
parel 
ntitlet 


nance 

2 e 
Zallea Improved Duo-Equalizing’ Expansion Joints 
The unique feature of the new Zallea Improved Duo-Equalizing Packless Expan- ' | 
sion Joint is the pantograph linkage. This linkage guarantees equal and simul- 

) .taneous displacement of all corrugations during expansion and contraction of the q 
pipe line. At no time is it possible for one corrugation to move more or less than any | 
other corrugation whether the joint is absorbing its full rated traverse or just 

= 7 a portion of it. 

reach 

Tete [ The Result — Longer Life 

only 

lias These new Zallea Expansion Joints are now in service on both steam and process 

NALLY lines in refineries and industrial plants. For complete description and specifica- 
tions write for Bulletin 45. 

id *U. S. Pat. Pending 

becau “ 

Ly be I Code -Craft eee 

oe ZALLEA BROTHERS & JOHNSON 


| _.. EQUIPMENT FOR THE PROCESS INDUSTRIES 
crealill 
: 814 LOCUST ST. + WILMINGTON 99, DEL. 
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traps may be airbound and need venting 
(5) feedwater heater may be too smal] 
to handle the condensate returns whey 
starting the machines (6) return line 
may be too long, thus creating a hig) 
backpressure at the end of the line and 
at the bottom of the riser to feedwater 
heater. 

I suggest that all traps be cleaned 
and repaired. If this does not correc 
the trouble, install two condensate r. 
turn lines. One will serve the 100-ps 
steam main and the steam generator 
traps, the other serving only the traps 
connected to the various machines. Tp 
assure good operation, install a collect. 
ing tank, and empty the condensate re. 
turns into it. A small centrifugal pump 
controlled by a float switch can empty 
the tank into the feedwater heater, 


Newark, N. J. R C Conk 


TOWS, 
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Install a Hotwell 


THE AIR THAT EMERGES when CHH 
opens the bleeder valve is doubtless that 
entrained in feedwater makeup. This is 
discharged through bucket traps and 
stratifies in anticlines of the condensate 
line when flow ceases. In spite of the 
statement that the traps connect into 
the 100-psi steam main, it is not clear 
that this is so. With buckets and ball 
floats submerged when the system i: 
waterbound, a pressure of 100-psi oper 
ating through 21 trap orifices should 
blow everything in the condensate line 
into the heater unless that vessel i: 
closed and under high pressure. 

An intentional or accidental change 
of the setting of a pressure-reducing 


Speci Air Express-High Speed for low Cost 


no separate pressure gage on the steal 
line to the laundry, an incompletely 
To prevent tie-ups or shutdowns, save man-hours, gain produc- 
tion time, serve customers — these are some of the reasons AIR 


opened non-return valve on the boilet 
might be the cause. Too high pressure 
why you will find the speed of Air Express economically — 
important to your business. 


in a closed heater, or a closed butterfly 

valve in the vent line of an open 

Shipments travel at a speed of three miles a minute between heater, might hinder normal condensate 
principal U. S. towns and cities, with cost including special 
pick-up and delivery. Same-day delivery between many air- 


entrance, 
port towns and cities. Rapid air-rail service to 23,000 off- 


Since CHH does not mention com 
airline points in the United States, Direct service to scores densate pumps, only two forces act 
of foreign countries. 


return the condensate—gravity ad 
steam pressure. Assuming a 1% slope 
in the return line (0.01x2000 ft equal 
20 ft) a 20-ft head of condensate could 
possibly accumulate in it. Since this # 
5 ft less than the 25-ft lift into th 
heater, an absolute minimum of 2.2 P* 


When time means money, Air Express 
earns its weight in gold as thousands of 
companies, large and small, have learned. 

For instance, a Midwest manufacturer 
must retool almost in a matter of hours 
or lose a contract for a new radio part. 
So he wires Connecticut for new tools via 
Air Express and has them in the morning. 
He pays $45.15 Air Express charges, but 
makes over one thousand dollars on the 
contract he saves. 


| tbe. 10 25 tbs, 


$1.25 | $1.57] $2.63) 


$1.52 | $2.19] $4.38 


$2.19 | $3.74] $8.75 


$4.20 


GETS THERE 


$0.40/§21.00 


Write Today for interesting “Map of Post- 
war Town” picturing advantages of Air 
Express to community, business and in- 
dustry. Air Express Division, Railway 
Express Agency, 230 Park Avenue, New 
York 17. Or ask for it at any Airline or 
Express office. 


Phone AIR EXPRESS DIVISION, RAILWAY EXPRESS AGENCY 


Representing the AIRLINES of the United States 


at the laundry traps is necessary to £# 
the condensate up to the heater level: 

This disregards resistance to flow # 
the return line, pressure in the healet 
obstructions, and a slope of less thas 
1%. When all possible factors 
considered, a minimum steam pres*u 
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Texrope Super-7 V-Belts result from the cooperative research of two great companies—Allis-Chalmers and B, F. Goodrich—and are sold exclusively by A-C. 
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Engineered and designed in 
every detail to meet the 
specific requirements of de- 
pendable steam service on HEATING LINES and PROCESS LINES 
TO COOKERS, HEATERS, and other low pressure applications. 


MAIN VALVE 
High-tensile iron, extra large capacity body; stainless steel 
single port inner valve; stainless steel renewable seat ring; 
bronze body bushing; monel valve post; phosphor bronze 


diaphragm; Inconel spring. 


PILOT VALVE 


High-tensile iron body; hardened stainless steel inner valve 
and seat ring; phosphor bronze diaphragm; Inconel pilot 
valve spring. 


PLUS THESE OUTSTANDING FEATURES: 


Two interchangeable pilot valves for high or low pressure service. 
Single port construction provides tight shut-off for dead end service. 
Compact design — requires minimum installation space. Working 
parts readily removed without breaking pipe line connections. 
Available in sizes ¥2” to 6” for reduced pressures up to 200 lbs. 


Write today for Bulletin Cl. 
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of 5 to 10 psi at the traps is needed, 
Since the return line will work jf 
the bleeder is open, best solution is ty 
install a hotwell at the power plan! inty 
which the condensate could spill. 4 
small float-controlled centrifugal pump 
could then lift it into the heater evey 
against pressure. 
Marissa, Ill. Georce 


Does High Lift 
Cause the Trouble? 


It IS QUITE EVIDENT that the 25-{t rise 
(together with the possibility of air 
leaks) is to blame for the poor oper. 
ation. 

I suggest that the condensate retum 
line empty into a tank (or concrete 
pit) located below the return-line level, 
Check the return line to see that it has 
no high points that form air pockets 
but has free discharge into the retum 
tank. A small centrifugal pump con- 
trolled by a float switch will lift the 
condensate into the heater. Protect 
pump suction opening with a screen 
and put a check valve in the discharge 
line. 

Brooklyn, N. Y. A J Wenic 


Return Pipe 
May Be Too Small 


Ir CHH uses an open heater he should 
check the following: 


(1) Heater vent should be large 
enough to prevent building up pressure 
inside. 

(2) Heater should be high enough to 
insure pressure on suction side of boiler 
feed pump. 

(3) Return pipe should be of ample 
size to carry returns from all machine: 
allowing for friction, which is consider 
able in 2000 ft of pipe. 

(4) Check all traps for leaks be 
cause this could cause part of the 
trouble. 

Winona, Minn. T A MUELLERLEILE 


What Becomes of 
Low-Pressure Returns? 


Tue 2000-rT RETURN LINE plus a 254 
rise to the feedwater heater causes the 
traps to work against considerable 
head. Therefore, they are always 


loaded on the condensate side. How 
about the low-pressure steam gener 
_ tor? If low-pressure traps dump inl! 
| the same return line with the 100-p* 
| traps, the constant head on the retu® 
may feed back into the 1-p line " 


the return head is higher than the !¥ 
steam pressure. A check valve would 
prevent this back surge, but the y 
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INTERNATIONAL NICKEL COMPANY, 
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- on, fabrication and heat treat- 
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++ that’s a familiar refrain 
among engineers and pro- 
duction men in every field 
—diesel, oil, power, ma- 
chinery, steel and many 
others. It’s not hard to un- 
derstand why REX-WELD 
has achieved such high 
standing with users of 
flexible metal hose! 


For industrial men know that 
REX-WELD Flexible Metal Hose 
provides an added measure of 
strength and dependability for 
heavy-duty jobs. That’s because 
it is fabricated from strip metal 
by a precision autogenous we}d- 
ing process that makes a weld 
stronger than the tube. {n addition, 


C.M.H.’s advanced “50- 
50” principle of con- 
struction produces deep, 
uniform corrugations 
with less working of the 
tube walls. The result— 
flexible metal hose with 
greater inherent 
strength ... extra flexi- 


Flexible Metal Hose for Every Industrial Use 


National Supply Company Diesel with 


RW-89 All-Steel Diesel Exhaust Unit. 


Z 
Z 
Z 
Z 


RW-89 Diesel 
Exhaust Unit. 


bility... longer service life! 

They know, too, that REX- 
WELD has the ruggedness to 
withstand extremes of pressure 
and temperature. That, in addi- 
tion, it is leakproof in convey- 
ing searching fluids; pressure- 
tight; and able to withstand 
prolonged vibration, flexing 


and bending. 

Small wonder, then, 
that when the job calls 
for flexible metal hose— 
industrial men say, 
“Let’s use REX-WELD!” 

Consult C.M.H. about 
how REX-WELD can 
meet your requirements. 


HOSE 


MAYWOOD, ILLINOIS 
Plants: Maywood and Elgin, Ill. 


trap would not work at all because of 
the higher head on the return. 

Condensate flow from a laundry js 
considerable and warrants an automatic 
return pump with attached float-reser. 
voir tank. Set the return pump either 
at the foot of the riser or near it. For 
gravity flow to a pump near the 25-f{t 
riser, return line should be not less than 
2 in. If the pump is near the laundry, 
return line could be smaller. Size of 
return, whether straight or with many 
or few turns, and accuracy of grading 
must be taken into account. 

CHH might try connecting a domes. 
tic-hot-water tank above a possible high 
point in the return line as a reservoir 
for air liberated from the return water. 
Bleed this off from a valve in the tank 
top as often as necessary. 

Shiprock, N. M. J F Maner 


Recommends Vacuum Pump 


Capacity oF the 2000-ft condensate line 
is inadequate to handle the mixture of 
air and water against a 25-ft head at 
the discharge end, but can handle it 
when the 25-ft head is removed by open- 
ing the drain valve. Entrainment of 
air in the condensate increases its 
volume and therefore decreases the 
line’s capacity. 

Here are several things that will re- 
lieve the overload condition: 


(1) Reduce air leakage into the re- 
turn line. 

(2) Install air eliminators near the 
upstream end of the condensate line. 
This may require combined thermosta- 
tic float traps at the runouts of each 
machine or group of machines as well 
as air vents on the return main. Air 
vents on the main should be installed 
on top of ample-sized air chambers so 
the entrained air will not be carried 
past the vent. 

Install a vented receiver and conden- 
sate pump at the foot of the line and 
pump the condensate into the feedwater 
heater. 

(4) A tilting trap may be used in 
place of the condensate pump with 
better economy. 

(5) Installing a vacuum pump iD 
stead of a condensate pump at the riser 
or placing the condensate pump neat 
the last inlet to the line would increase 
the line capacity. 
Oak Ridge, Tenn. 


I A ButcHer 


Trap Strainers 
May Be Dirty 
Ir 1s opvious that the traps are not 


getting rid of the condensate. This may 
be caused by one or all of the following: 
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EVERY PLANT HAS A DIFFERENT 
PROBLEM IN COAL PREPARATION 


... but each can be solved with 


the 


Your requirements in coal preparation are probably as different 
from those of the plants shown here as each of these plants is 
from the other. Yet there is an American" satisfactorily serving 
the needs of preparing coal for combustion in every one of 
these installations. 


The obvious reason for the wide use of American Rolling Ring 
Crushers is their wide field of utility . . their versatility in han- 
dling all grades of coals and in preparing them to the proper 
degree of fineness, at low cost, for the specific requirements 
called for by operating conditions. 


Uniformity in sizing with the "American" is assured by the fact 
that coal is split instead of being crushed. This is accomplished 
by manganese shredder rings which have twenty cutting edges 
and which are swung by centrifugal force into contact with 
the coal, reducing it by a combination of striking, rolling, 
crushing and shredding action to the proper degree of fineness. 
Because these rings are free to swing back if tramp metal is 
encountered, no damage can result from the presence of 


foreign matter in the coal being prepared. Maintenance costs 
are remarkably low. 


With the prospect of limited coal selection facing you, it will 
be to your advantage to investigate the "American Way" 


which is a proved means of preparing all coals. 


1. Central lillinois Light Co., Peoria, Ill. 
2. Pennsylvania Power Co., Newcastle, Pa. 


Write to day for details. 3. Plant of a large steel company. 


1219 Macklind Avenue 
AMERICAN PULVERIZER COMPANY Missouri 
ORIGINATORS AND MANUFACTURERS OF RING CRUSHERS AND PULVERIZERS 
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Valves compact and 


simple in construc- 
tion. Easy to install. 
Easy to adjust. All 
working parts re- 
newable. 


@ The Stickle Series 200 
Double-seated, Semi-balanced 
Valve has an enviable record 
of meeting all requirements 
for complicated pressure reg- 
ulation. Designed for fields of 
service where regulation with- 
in extremely close limits is es- 
sential, this valve supplies the 
sensitivity, accuracy and posi- 
tive action necessary for ex- 
acting control. “Tailored” to 
meet definite operating condi- 
tions, all valves completely 
tested at specified pressures 
and temperatures. Ask for Bul- 
letin No. 235. 


If you are interested in single-seated, bal- 
anced valves, ask for Stickle Bulletin No. 
435. Stickle Series 400 Valves covered in 
that bulletin afford many desirable advan- 
tages both in construction and performance. 


OTHER STICKLE EQUIPMENT 


Stickle Open Float Steam Traps 
Four series designs to meet spe- 
cific operating conditions. Specify 
use in requesting bulletin. 


Stickle Differential Drainage 
and Boiler Return System 
A closed puniping system for in- 
creasing boiler capacity and re- 
ducing fuel cost. Bulletin No. 250. 


Stickle Open Coil Feed Water 
Heaters and Purifiers 
Heat more water in less space. 
Trouble free. Deaerating and non- 
deaerating types. Ask for Bulle- 
tin No. 117, 


2265 VALLEY AVENUE 
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ALVE 


Stickle Series 200 available in 
Self-contained Lever and Weight, 
Diaphragm Operated and Spring 
Loaded, Diaphragm Operated 
types, and Pilot Operated con- 
struction. The 200 Line also in- 
cludes Back Pressure Relief 
Valyes and Float 
Valves. All valves 
may be had in small 


Stickle Pilot Operated 
Valves will go from 
closed positionto wide 
open position on one 
pound fluctuation. 
Five designs of Stickle 
Pilot Control Valves 
are available to make 


installations meet spe- 
cific conditions. 


—N 
STEAM SPECIALTIES COMPANY. 
INDIANAPOLIS, 


(1) faulty traps (2) dirty strainers (3) 
too much backpressure on traps (This 
is caused by friction in the 2000-ft line 
and the 25-ft riser.) 

I suggest CHH install a duplex con. 
densate-return pump with a vented re 
ceiver at the laundry, connect the trap 
discharges to it and pump the returns 
through 2000-ft line to boilerhouse, 

Yorktown, Va. I R Berkness 


Install Receiving Tank 


WHEN TURNING STEAM into cold ma 
chines such as mangles and dryers, al} 
air must be expelled to bring machines 
up to proper operating temperature, 
The fact that the return condensate has 
to be lifted 25 ft in order to reach 
feedwater heater introduces about 10 
psi back pressure on main return line, 
This keeps the line sealed instead of 
vented. One way to eliminate the 
trouble is to install a receiving tank 
at end of return line ahead of the 
vertical riser. Receiving tank should be 
vented. Install a small pump to lift 
condensate from receiving tank to feed- 
water heater. 


Key West, Fla. L H Escuen 


Check Trap Installation 


Ir appears that CHH does not have his 
traps installed properly, or the heater 
vent is closed. A good blast trap on 
the vertical line to heater would elimin- 
ate the trouble because it is designed 
to bypass the air automatically. They 
are desirable where large amounts of 
air are present. Also try changing the 
traps and use U-bends that drain the 
lower coils. Install check valves to 
prevent back flow and loss of prime. 


Oaklyn, N. J. C A WILkes 


Diesel Operation 
(Continued from page 85) 


of failed bearings, should be as thor- 
ough as possible to facilitate analysis 
of the cause and to make recommenda 
tions which will decrease or eliminate 
future failures. Such inspection rec 
ords should include sketches of the bear- 
ing showing location of lost lining, 
cracks, pits, corrosion and other surface 
irregularities and discontinuities. These 
sketches should be supplemented with 
data on engine characteristics. engine 
operating hours, bearing characteris 
tics and location, bearing hours, and 
type, grade and analysis. if possible, 
of lubricating oil at time of failure- 
(Continued on page 162) 
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CONSTRUCTION 


Buell’s assurance of 
HIGH EFFICIENCY, LOW MAINTENANCE, LONG LIFE 


| (van Tongeren) Dust Collectors have BUELL FEATURES 
been in use for five or more years without a “i 

failure, without the replacement of a part. SHAYE-OFF 

Many installations having been in continuous  CARGE DIAMETERS 
use under the most exacting operating condi- EXTRA-STORDY CONSTRUCTION 


tions and at high working temperatures. HOPPER DESIGN 


This recognized ability to withstand wear, WELDS GROUND SMOOTH 
heat and vibration is due to Buell’s extra- e: » 
sturdy construction. Fabricated of extra thick : [RESULT i 
steel, completely seal-welded inside and out, 
with welds ground to a flush smooth surface, WIGH.COLLECTION EFFICIENCY — 
LESS FAN BLADE WEAR 4 
Buell bodies and cones are as tight as a “LOW DRAFT LOSS x 
casting. Buell hoppers, for example, have a “/LOW POWER CONSUMPTION © 
reputation for especially rugged construction; oto 
braced and stiffened with 3" channels that NO MOVING PARTS w, 
offer strong resistance to vibration. 


FREE DUST FLOW 
Finally, because Buell provides this needed 


PRODUC 
ruggedness, Buell (van Tongeren) perform- 


ance is always dependable. HIGH EFFICIENCY 9. 

LOW MAINTENANCE 
LOW OPERATING COST 
LONG LIFE 


Engineers and plant executives will find much of interest 
in Buell’s 32-page book: 

“The van Tongeren System of Industrial Dust Recovery” 

DUST RECOVERY BUELL ENGINEERING COMPANY, INC. 


SYSTEMS 10 Cedar Street, New York 5, N. Y. 
Sales Representatives in Principal Cities 


DESIGNED TO DO A JOB, NOT JUST TO MEET A “SPEC” 


162 (492a) 


All other pertinent observations should 
be recorded. 

Manufacture of small crankshafts 
permits a high degree of accuracy, with 
uniformity of diameter, small tolerances 
and high surface finish. Bearings for 
such small journals are interchangeable 
and do not require hand fitting. Of 
necessity, large crankshafts involve 
somewhat greater tolerances and legs 
smooth journal surfaces. Bearings for 
large journals thus often require hand 
fitting by experienced personnel. With 
bearings properly fitted, desired clear. 
ances maintained and engine parts in 
alignment, good maintenance requires 
use of approved lubricating oils kept in 
proper condition. Adequate oil cooling 
diminishes possibility of rapid oil oxi- 
dation. It is recommended that oil be 
analyzed at appropriate intervals de. 
pending on service conditions, to check 
for dilution and oxidation. Sump-oil 
samples, drawn from the lowest point, 
should be inspected for metal particles 
and the sump-oil filter screen should 
be checked. Cleanliness in handling 
bearings during inspection and assembly 
is vitally important to good operation. 


Other Papers Presented 


At another session of the same meet- 
ing, Troels Warming, mechanical engi- 
neer, Nordberg Mfg Co, presented a 
paper “Polar Diagram for Tuning Ex- 
haust Systems.” It has long been known 
that under certain conditions, proper 
“tuning” of the exhaust system improves 
diesel-engine performance, but deter- 
mination of natural frequency of such 
a system has involved tedious and con: 
plex computations. By use of the 
method and polar diagram developed 
by Mr Warming, the natural frequency 
of even a branched system may be deter- 
mined rapidly and without higher math- 
ematics. A number of typical examples 
are worked out in the paper. 

In the concluding paper of the pro- 
gram, O A Uyehara, P S Myers, K M 
Watson and L A Wilson, of the Uni- 
versity of Wisconsin, described the 
theory, development and calibration of 
an electro-optical pyrometer capable of 
determining instantaneous true temper@ 
tures of luminous flames and the auxili 
ary apparatus to obtain simultaneous 
values of pressure, temperature and 
crank position in an internal-combustion 
engine. This instrumentation permis 
much-needed research in the combu* 
tion behavior of diesel engines. 


Office of War Utilities approves install® 
tion of a 45,000-kw steam turbine generator 
at South Meadow plant of Hartford Elec 
tric Light Co, Conn. Unit will go on the 
line early in 1946. 


PC 
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LIP PACKINGS 


cLeakphoof, “Automatic” 


GOODALL "Long-Life" Lip Packings 


are as completely "automatic" as 
possible, with pressures developed in 
the mechanical unit directly govern- 
ing the sealing action of the rings. 
Being sensitive to pressure changes, 
they do not require gland pressure. 
If properly installed, subsequent ad- 
justment to compensate for pressure 
changes should not be necessary. 
Channels formed between rings serve 
as reservoirs for lubrication. 
"Long-Life" Packings are furnished 
in ring ton only, solid or split, in all 
rod and stuffing box sizes. Each set 
consists of one bottom adapter ring 
and a sufficient number of pressure 
rings to provide the seed depth. 


THE GOODALL-WHITEHEAD COMPANIES 


Made in Five Compositions 
... for Specific Services 


STYLE PH-I41. Duck and Rubber. For hot or 
cold water, low pressure steam, ammonia, cold 
oil; hydraulic equipment, such as presses, triplex 
pumps, airplane struts, shock absorbers, etc. 


STYLE PH-I43. Duck and Neoprene, For low 
temperature oils; gasoline, naphtha and other 
petroleum solvents. 


STYLE PH-145. Duck and Rubber. For hot wa- 
ter on boiler feed pumps, rams and other extreme 
temperature applications. 


STYLE PH-142. Asbestos and Rubber. For re- 
ciprocating rods and plungers against heavy oils, 
crudes, gasoline and other petroleum solvents at 
high temperatures and pressures. 


=x 


Contact our nearest branch or main office for 
details and pp on these and other a 
by GOODALL . . . on the Job LONGER! 


WE ARE 
PARTICIPANTS IN THE 
OWNERSHIP AND OPERATION 


ow 
NATIONAL SYNTHETIC RUBBER 
CORPORATION 


Philadelphia * Trenton * New York * Chicago °¢ Pittsburgh 
* Boston 


GOODALL RUBBER CO. OF CALIF. 
FACTORY—TRERTON, N. J. 
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GOODALL RUBBER CO. OF TEXAS 
Established 1870 


New Equipment 
(Continued from page 126) 


handles and a 15-ft supply cord with plug 
are also included. One of the indicating volt. 
meters measures voltages up to half of maxi. 
mum rating and the other up to full test 
voltage. These sets are in rectangular steel 
cases mounted on 3-wheel trucks and 
grounded through the third conductor jpn 
supply lead. When sets are not in-use, three 
leads are coiled and hung on hooks at. 
tached to rear panel of case. General Elec. 
tric Co, Schenectady 5, N. Y. 


Flow Indicator 


DESIGNED FOR PANEL centralization of in- 
struments that indicate pressure, flow, tem- 
perature, etc, new panel-mounted Rote 
meter offers several advantages. Although 
the instrument itself is basically the SK 
Universal Rotameter, the panel-mount has 
a frosted glass window with a central clear 
glass aperture and is installed flush in the 
panelboard, with Rotameter supported di 
rectly behind. Provision is made for ade 
quate back lighting and ready maintenance 
accessibility. Schutte & Koerting Co, 12th 
and Thompson St, Philadelphia 22, Pa. 


Alloy-Steel Vise 


QUICKSET ALLOY-STEEL VISE, 3 in., is mal 
ually operated but eliminates running in of 
out the screw to close or open the vise 
This speed vise can be set and closed 
quickly by simply pushing on body of free 
jaw, which slides in swiftly on ratchet 
screw and two precision guide rods and 
tightens with a turn of the handle. Vise has 
a trigger release pawl with } in. of thread, 
which holds hardened screw under spring 
tension. Vise opens instantly to full 3 
by pressure of thumb or finger on trigge 
release after tension has been eased by sit 
gle turn of handle. Quikcet vise is the 
ready, without further adjustment, for clo* 
ing on any other work. 
Vise is spatterproofed for welding, with 
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How Allis-Chalmers Engineering Discovers New Ways to Build Better Motors for You, 


D-C Motors 
for Navy! 


of in- 
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d 
eo a SUBMERSIBLE MOTORS to ricated parts was needed to assure That’s why you hear it said so 
. 12th "tun 25 feet under water — and water-tightness! often, “You can depend on Allis 
Pa. build ’em to run that way 90 days at Now the going was easier. For Chalmers Motors!’ ALuts- 


a stretch! That’s the tough assign- adequate surface seal, field yokes CHALMERS, MILWAUKEE, WIs. 
ment Navy engineers turned over to ' 


Allis-Chalmers of one-inch rolled steel were used. 


End housings were reinforced. Ex- 


age Those motors had to: 1) with- posed adjustments were made leak- 
i stand sea pressure; 2) stay water- proof. Then . . . minor changes in 
closed proof; 3) be light in weight. insulation, at other points, and the 
wi No. 1 problem was...how to ptoblem was solved. 

build water-tight casings. A-C en- * * 


‘ise has gineers experimented, found the so- 


thread, lution in fabricated steel. Wiets 


my problems?” you may ask. Just 


spring 

3 ip Quickly, individual casing parts this... Everytime A-C tackles the 
— were built. Subsequent hydro- job of building special motors for 
yy 


static tests applied to them showed extra-tough war applications, like 
molecular arrangement and carbon _ this one, it also discovers important 
content of steel to be ok. Result new ways to build better standard 
g, with —only a heavy weld between fab- motors for you! 


is then 
or clos 
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copper plating on all working parts and 
handles, and rustproofed with gray wrinkle. 
enamel finish. It is also equipped with 
polished anvil on top and with bottom 
screw clamp for quick shifting to any bench 
or job, as well as with usual slots fo 
bolting to bench in stationary applications, 
Grand Specialties Co, 3135 W Grand Ave, 
Chicago 22, Ill. 


Your No. 1 choice for 


VALVES, FLANGES AND 
IRREGULAR SURFACES 


B-H No. 1 Cement resists any tem- 
perature up to 1800° F., even under 
humid conditions. Forms a perma- 
nent, rust-free bond.Withstands nor- 

mal expansion and contraction eds 


—no peeling, no cracking. Circuit Tester 


MULTIPURPOSE DEVICE TESTS insulation be. 
tween wires or from wires to ground. It 
also tests continuity of wires and gives 
audible positive answers at the point of 
test. With a special indicator attachment 
it visually determines polarity. It oper 
ates on a hand-cranked generator which 
develops 500 v dc, regulated to assure a 
uniform test regardless of cranking speed. 
Instrument contains no commutators, slip 
rings, gas tubes, calibrated meters, rheo 
stats or adjustment knobs. Connecticut 
Telephone & Electric Div, Great American 


B-H No. 1 Cement is easily applied—just | Industries, Inc, Meriden, Conn. 


mix with water and trowel on. Assures a 
neat, workmanlike job even on irregular 
surfaces, large or small. Keeps costs down 
—gives exceptional coverage—completely 
reclaimable up to 1200° F. 

THE COUPON BELOW will bring you full infor- 
mation and practical sample of B-H No. 1 
Cement — made of nodulated B-H black § 


Rockwool and other ingredients. K. 


THERMAL INSULATION PRODUCTS 


Baldwin-Hill Co., 513 Klagg Ave., Trenton 2, N. J. Polyphosphate Comparator 
Send information on products checked below: TAYLOR COMPARATOR is ideal for polypho* 


d 3 

Free sample of B-H No.1Cement |_| Mono-Block—the one-block insula- By the Taylor 

No. 100 Pipe Covering—effective tion for all temperatures up to 1700° F. — re on 
s os 

up to 1200°F. (for long runs over- [ | Black Rockwool Blankets (felted 


head, underground, Diesel exhausts) between various types of metal fabrics) to ortho form, two reagents — - 
separately and blue color formed is co 


NAME POSITION pared with the standards. This gives tol 
phosphate content. A determination 
the cold sample (no boiling) gives oth 
apoarss present in sample. The difference is po! 
phosphate. 

Outfit consists of a comparison block co™ 
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FOR TANK INTERIORS 


Corrosion Protection 
that Has Been 


Proved at Sea 


Here is a corrosion-resistant coating for in- 
teriors of all types of cold-water tanks, steel 
cooling towers and all metal surfaces exposed 


to water under 125°F. 


APEXIOR NUMBER 3 has earned a world- 
wide reputation in the marine field, having 


the longest record of success in protecting 
marine stern plates and condensers against 
the combination of salt water and electrolytic 


COMPOSITION: APEXIOR NUMBER 
3 is a shiny-black paint, a combination 
of asphalts (100%) dissolved in a 
suitable solvent. The deposited film 
when free of solvent is non-toxic and 
suitable for the coating of tanks to con- 
tain potable water. 


APEXIOR 


AREXIOR 
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To prepare for APEXIOR, clean sur- 
faces thoroughly to bare metal — sand- 
blast if possible — then apply two coats 
of APEXIOR NUMBER 3 by hand 
brush. An original abrasive blast clean- 
ing (mever again necessary) provides a 
permanent maintenance base upon 


This is what happened to a cold-water 
tank before it was APEXIORIZED. But 
APEXIOR has kept it from getting any 
worse for nine years. It’s an area of a cy- 
lindrical open-top steel reserve storage 
tank, containing potable Boston city 
water for ice-making. All internal surfaces, 
some badly corroded, were cleaned and 
given two coats of APEXIOR NUMBER 3 
in 1935. Photograph was made after seven 
years. No touching up or re-coating has 
been required since. The coating remains 
in good condition. 


which APEXIOR protection can be es- 
tablished. APEXIOR is shipped for use 
as received — no thinner permitted. 

Here’s economical insurance against 
rust for any cold-water handling equip- 
ment. Get additional details today. Use 
the coupon below. 


THE DAMPNEY COMPANY OF AMERICA, 
Hyde Park 36, Massachusetts. 


Please send free Bulletin 1290. 


1,500,000 gallon radial-cone elevated water tank in Texas 
: 
metal wes old metal RCW 
The DAMPNEY COMPANY | & 


Yeomans PUMPS 


at 


INSTALLED 
IN 1903. 


Yeomans Duplex Sewage Ejector, installed 
when Chicago’s LaSalle Street Station was 
built, functions efficiently after 42 years. 


Here's another distinguished Yeomans veteran—an example of 
equipment whose quiet, capable tending to business is taken for granted. 


The unit consists of the sewage receiver, a Yeomans centrifugal pump on 


each side at the pit-bottom, and a motor for each pump. Its maintenance 
record since Russell Miller, chief engineer, took charge in 1937, is as follows: 
@ SLEEVE BEARINGS REPLACED 
@ TURNED COMMUTATOR ON ONE MOTOR 
@ PERIODIC INSPECTION AND LUBRICATION 
You can expect that kind of performance from Yeomans products, for this 
reason: it is designed and built into them. 

In the inset photo Mr. Miller is inspecting the equipment along with William 
Fergus, consulting engineer, who laid out the plant and supervised its installa- 
tion back in 1903. He is still interested in the equipment, for the LaSalle 
street station is one of the few installations left in Chicago where the power 
plant generates its own power and electricity—and it was his first big job. 


Bulletins 6201 and 2401 give you all needed performance and 
installation data on Yeomans Dry-Pit Sewage Pumps. Use the coupon. 


YEOMANS BROTHERS COMPANY, 1446 N. Dayton St., Chicago 22, II. 


Please send more information on Yeomans Dry-Pit Sewage Pumps. 


Name 


Address 


City 


taining eight standards (0, 0.5, 1, 2, 4 
6, 8, 10 ppm) two comparison tubes, funnel, 
filter paper, graduate, flask and reagents 
All equipment is contained in wooden cay. 
rying case. W A Taylor & Co, 7200 York 
Rd, Baltimore 4, Md. 


Air-Filter Cleaner 


New process chemically cleans al] air 
filters, including air-conditioning, engine, 
marine and aircraft units. Remove filter 
and immerse for six minutes in a tank of 
cold Turco Aktiv, four oz to a gallon of 
water. Then remove filter from tank and 
give it ‘a cold-water hosing to flush away 
dirt and grease. Dry in a stream of com. 
pressed air and dip into manufacturer’ 
specified oil. Entire process is said to take 
less than 13 min. Process does not attack 
galvanized iron and clean filter is left odor. 
less. Turco Products, Inc, 6135 S Central 
Ave, Los Angeles 1, Calif. 


Rotameter Tube 


Beap-GuipE TUBE, made of boro-silicatt 
glass, simplifies rotameter construction be 
cause it eliminates center guide wire {0 
stabilizing float. Three straight glass rib: 
run up inside tube to guide rotometer flo! 
throughout its travel. It solves problem 
how to guide float when corrosive chemical 
such as hydrochloric acid, are being mes 
ured. There is only a hairline contact b+ 
tween float and each raised rib. These thre 
ribs also give tube increased strength. Net 
tube can be adapted to existing rotametets 
Fischer & Porter Co, 934 County Line Ri 
Hatboro, Pa. 


Panel Instruments 


Two NEw 1}-IN. ELfctRIc indicating pa™ 
instruments are available: a watertight 4 
sign for application where equipment ™ 
be accidentally submerged in water, & 
posed to rain or extremely humid clim# 
and a conventional design for aircralt 
for other service where instrument will 
protected from the elements. 
Watertight instruments are know! | 
Types DN-l, DN-2 and DN-3, while 
conventional are DN-4, DN-5 and DM 
Both instruments have the same basi¢ ° 


168 


(493) 


sign, utilizing an internal-pivot 
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THE M. W. KELLOGG COMPANY 


225 BROADWAY, NEW YORK 7, N. Y. ° JERSEY CITY, NEW JERSEY 


REPRESENTATIVES 


OS ANGELES 14, CALIF. HOUSTON 2, TEXAS TULSA, OKLAHOMA 
609 SOUTH GRAND AVE. 402 ESPERSON BUILDING PHILTOWER BUILDING 


“Masterfiex” Prefabricated Piping Systems > “Masterweld” pressure vessels for Power, Refinery and Chemical Industries. Heat 
Exchangers. Pyrolytic and Catalytic Cracking Units, Hydroforming, Reforming, Dehydrogenation, Alkylation, Desulphurization. 
Thermal and Catalytic Polymerization Units* JUIK Processes for Lubricating Oil Plants. Plastic Refractories * Radial Brick Chimneys. 
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SUDDEN 


F you have pressure gauges which are subject to sudden shocks 
| on releases of pressure, then Certified are the gauges for you. On 
hydraulic presses, the sudden release of pressure just about ruins the 
ordinary gauge with geared teeth. 


But with Certified Gauges, a sudden release of pressure merely 
releases the cam from the Helicoid movement roller and that’s that. 
No harm can come to the gauge. The force of the pointer against the 
stop pin is only that exerted by the hair spring. You get the same 
protection if your pressure gauges are subjected to vacuum as on 
turbine and condenser service. This is possible only with the 
Helicoid movement. And the Helicoid movement is used only in 
Certified Gauges. 


All Certified Gauges are guaranteed accurate to within 2 of 1% 


of the scale range. They remain accurate longer. 


GAUGE 


AND INSTRUMENT CORP. 
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combined with permanent-magnet moving. 
coil construction. Pivots are solidly mounte; 
on inside of armature shell, instead of bp. 
ing secured to outside of armature winding 
Instruments are available in nearly al! rq. 
ings for de radio-frequency and audio-fre. 
quency measurements and are mostly {o; 
use with external thermocouples or fer. 
tifiers. General Electric Co, Schenectady 
&. 


Plug-Cock Strainer 


Appition to plug-cock strainer line is of 
twin design, one side being always in serv: 
ice while the other is cut out of service fo 
cleaning strainer basket. The change from 
one chamber to the other is made by mo, 
ing handwheel to loosen tight fit of plug 
then shifting lever. An arrow on valve lev 
shows which compartment of strainer is is 
service. Valve lever also serves as a wrench 
to loosen door-bolt nut. With bolt swung 
down and door turned back, strainer basket 
is removed easily for cleaning. Arrows 0 
handwheel clearly indicate how to turn it 
to loosen or tighten plug. Designed {0 
either oil or water and for suction or dis 
charge service, new plug-cock strainer is 
available in steel, cast iron or bronve 
Elliott Co, Jeannette, Pa. 


Oiltight Pushbuttons 


Crass 9001 Type T pushbuttons are ™ 
group mounting on machinery or control it 
closures. Oiltightness is the principal {# 
ture of this new line. Although unils # 
compact, there has been no sacrifice | 
accessibility. All terminal screws may % 
reached with a screw driver. without go! 
in at an angle. 

Quick, easy installation is another 
vantage. As shown above, unit is insef! 
through panel and prevented from tum 
by a dowel. After legend plate is slip? 
on, thread ring firmly clamps unit into Pp 
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coal dollars are worth more 
than equipment dollars 


her Modernization for many plants is a EXTRA INVESTMENT TO ADAPT 

e from “must,” if steam generation is to meet toe © YOUR FUEL BURNING EQUIPMENT 

: slug morrow’s standards of efficiency and econ- TO USE A WIDE RANGE OF AVAIL- a 
omy. ABLE COALS BY THE SAVING IN COAL fl 


e lever 
wrench By making proper investment of the equip- DOLLARS YOU WILL MAKE. 


r is in 


a ment dollar, coal dollar savings are assured An investigation of FAIRMONT COAL 

ows 08 for the life of the plant. will disclose the reasons why it is playing “ 
bee To avoid being “penny-wise and pound such an important part in the plans of engi- | 
or dis foolish” remember this: YOU WILL BE neers charged with building tomorrow’s 

pat FULLY JUSTIFIED IN MAKING AN efficiency into today’s plants. 


> LOW FUSION FAIRMONT COAL CONSERVES COAL DOLLARS fim 


- . . it can be burned economically in any equipment . . it represents high fuel-dollar value : 

“ properly designed for its use . . it reduces overall steam cost for any plant de- 2 
| . it will be available for many years to come signed for its use. 7 
because of its huge reserves 4 


Important information for any engineer planning modernization is con- 
tained in timely data contained in “Coal Reference Bulletins” which will 
be sent promptly on request. Use coupon below. 


wa FAIRMONT COAL BUREAU chonin Bldg., 122 £ 42nd St., New York 17, N. Y. 


ontrol it 


‘ipal fea 

units 

srifice ° oe FAIRMONT COAL BUREAU, Chanin Bidg., 122 E 42nd St., New York 17, N. Y. 

mailing list to receive 

3 ins these will be sent me FREE 

n turn? and without obligation. Street Address.............City.............Zone............State........... 

is slipped 

into pos 


ig 
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Prevent shutdowns — pro- 
long the life of equipment — 
increase steam efficiency with 
ADSCO Strainers and Separa- 
tors. 


The Y Strainer has a screen 
that is held in place by a re- 
movable plug that permits easy 
removal for cleaning. It pro- 


tects traps, regulators, valves 
and other equipment from the 
wearing and destructive action 
of foreign matter. 


The Suction Strainer does 
likewise for pumps and other 
heavier equipment where bulk 
liquid is contaminated with 
foreign matter. 


Nor shall moist steam lower the efficiency 
of your steam consuming equipment 
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ADSCO SEPARATORS 


Remove oil and water from 
steam—increase its efficiency 
by delivering it dry. 


Right—Horizontal Type 


Left—Vertical Type for 
either up flow or down flow. 


Write for prices 


woRTH TONAWANDA. NEW NEW YORK” 
-TO-DATE™ Steam Line Equipment For Over 65 Years 


tion. As operating mechanism and contac 
block are separate units, it is possible to 
obtain a combination to cover a wide range 
of circuit requirements with a limited stock 
of three kinds of operators and four models 
of contact blocks. Industrial Controller 
Div, Square D Co, 4041 N Richards S, 
Milwaukee 12, Wis. 


Meter Tester 


A MULTIRANGE DEVICE with self-contained 
regulated power supply and control equip. 
ment for 110-v ac current, 60 cycles, meter 
tester is composed of a stepless vacuum 
tube voltage control, a large 8} in. mirror 
scale standard instrument and wire-wound 
resistors. Range of unit is 25 microampere: 
full scale to 10’milliamperes or 0 to 100 
full scale. Marion Electrical Instrument 
Co, Manchester, N. H. 


Wire Rope 


GREEN-COLORED LUBRICANT covers 
wire rope. Only highest-grade rope (p 
formed of improved plow steel) will b 
lubricated this way. Company’s non-p 
formed ropes, made of improved plow stee 
will continue to be identified by a singl 
green strand. Green-Lube has high vi 
cosity and capacity for adhesion to wit 
surfaces. It has a grease-like consistend 
at normal temperatures and is applied bo 
and in a molten state by pressure metho 
which not only assures complete coveragt 
of every wire but filling or stuffing of void 
between wires. American Chain & Cab 
Co, Bridgeport, Conn. 


oy 


Paper-Dielectric Capacitors 


HERMETICALLY SEALED, fixed paper-dielec 

capacitors with glass terminal insulato 
in case styles CP-60, -62 and -64, characte 
istics E and F, meet requirements of 
posed Joint Army-Navy Specification J’ 
C-25. Glass terminal seals provide 4 bi 
degree of resistance to humidity, funé 
growths and termites. They are of a unif! 
construction which does not rely on match? 
coefficients of expansion of glass and me! 
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AMERICAN [)ISTRICT STEAM COMPANY | 


Whenever a flanged joint is required, the lap- 
joint stub end has a great advantage over 
flanges welded to the pipe. The swivel flange 
makes it unnecessary to accurately line up the 
bolt holes before welding; “setting up” is simple 
and quick because no special clamps or jigs 
are required to hold the face of the flange 


absolutely perpendicular to the axis of the pipe. — 
The result is a real saving in time and cost of _ 
welding. Field crews report a saving of 25% in 
erection time for making up a joint using Midwest 
Lap-Joint Stub Ends in comparison with flanges 
rigidly fixed to the pipe. 


MIDWEST 


PIPING & SUPPLY COMPANY, INC. 


Main Office: 1450 South Second St., St. Louis 4, Mo. 


Sales Offices: New York 7—(Eastern Division) 30 Church St., 
Chicago 3—645 Marquette Bldg. * Los Angeles 33—520 Ander- 
son St. * Houston 2—229 Shell Bldg. * Tulsa 3—533 Mayo Bldg. 
* Atlanta 3—Red Rock Bldg. * South Boston 27—426 First St. 
* Distributors in Many Cities 
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MIDWEST WELDING FITTINGS IMPROVE 


PIPING DESIGN AND REDUCE COSTS 
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GUARD 


—_— with on Relief and Safety Valves, “Precision 
Alignment” is an engineering achievement of jmproved valve design. 
it required the development of special techniques for fixtures, tooling, 
and precision machining. That hard-hitting combination results in 
unprecedented close tolerances in the alignment of spring, stem, disc, 
guide, and seat. . . precision operation. On Guard — always! ' 


With FARRIS “Precision Alignment,” 100% of the valve spring effort 
is exerted directly upon the pressure to be controlled. No spring 
power is dissipated in drag caused by angular distortion. Super- 
accuracy and dependable control of pressure-relief is thereby se- 
cured .. . On Guard—always! 


FARRIS SAFETY VALVE TYPE 

2350—Economical first cost and 

maintenance. Full inlet port. 

Meets ASME code. Flanged ‘or 
A screwed outlets. Semi-steel 250 

Ib.; cast steel, 600 Ib. Bronze 
2”. Steel or semi-steel 
, 2” to 6” 


seating of the disc on the seat after over-pressure has been relieved 
to normal pressure. Remember, minimum loss of pressure from relief 
action assures economical, uninterrupted operation of your plant. 


Exclusive with FARRIS, precision alignment is On Guard—always.. . 
with added safety and protection for your equipment from over- 
pressure dangers. FARRIS Relief and Safety Valves are dependable. 
They give maintenance-free and economical operation. They are built 
for long-life service. Specify FARRIS—and you're safe—ALWAYS! 


Write today for our Specifications Bulletin 


FARRIS DIAPHRAGM RELIEF 

VALVE TYPE 1000—All bronze 

' construction, meets ‘Navy Spec. 
+4 45V26. No packing gland; for 
back pressures. Relieves capacity 
at 20% over-pressure. For water, 
oil, steam, air, pressures to 150 
Ib. Sizes '/2” to 2”. 


‘SAFETY and RELIEF VALVES 


FARRIS ENGINEERING CO., 366 Commercial Ave., Palisades Park, WN. J. 
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Minimum blow-down is accomplished by quick, precision-tight re- . 


to resist thermal shock or on soft solder for 
mechanical strength. 

Three case styles are available in all pro. 
posed JAN-C-25 ratings, in both single-sec. 
tion and two-section construction. (a. 
pacitance values range from 0.05 to 0.50 
microfarad, for voltages of 600, 1000 or 
1500 v. General Electric Co, Schenectady 


Voltammeter 


SIMULTANEOUS READINGS of current and 
voltage are taken with Model 601 voltam- 
meter. Sturdy compact case contains an ac 
voltmeter and an ac ammeter. The am- 
meter (at right) measures from 0.2 to 
500 amp in eight current ranges: 1, 5, 10, 
25, 50, 100, 250 and 500 amp. Voltmeter 
(at left) measures from 30 to 600 v in 
three ranges: 150, 300 and 600 v. Voltmeter 
can also be used on dec at these ranges. 

An inserted primary-current transformer 
with 8-ft secondary leads facilitates current 
measurement on 100-, 250- and 500-amp 
scales without subjecting the meter to stray 
magnetic fields. User can locate the meter 
where it can be read easily, regardless of 
current transformer’s location. Range se 
lector switch on panel permits quick read: 
ing of currents in all eight ranges. Strong 
metal case has a stout carrying strap. As- 
sociated Research, Inc, 231 S Green St, 
Chicago 7, Ill. 


Safety Splice 


New METHOD for splicing wire rope into 
slings or various assemblies has been de- 
veloped. The splice is flexible to the ter 
minal and is said to develop 100% of the 
rope’s strength. Safety splice does ne 
distort rope structure and therefore mail 
tains equalization of stresses in all strands. 
Splice applies load stress in direct line 
with load pull. It has no seizing to loose®. 
unravel or get in the way; no wire ends 
to barb and tear workmen’s hands. !! i 
wide open for visual inspection at @l! 
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acking is useful on rods and plungers 
operating against steam, hot oil, or for 
high temperature valve stems and expan-— 
on joints. It may be used alone or in 

- combination. Spirals are 10 feet 
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~ 958 CW (j Good New, 
PLASTIC oF ES OCCUR | 
core AID No. 858-CWB 
cet. This style of 

ANCHOR paACcKING 
coMP ANY for a 
|  Hydreftuorie 
| GENERAL OFFICES: PHILADELPHIA g, PA. 
FACTORIES 
MANHEIM. PA., ELKHART ,WND.: MONTREAL, CAN. 
\ \ 
\ BRANCH OFFICES 
Baltimore 2, Maryland Stewart Building 
Goy and ‘Lombard Streets 
Boston 14, North station Building \ 
150 CausewSY Street \ 
puttolo 2, New York Building \ 
Clevelond 13, Ohio Rockefeller Building 
Columbus 9, Ohio North Cassingho™ Road 
Chicos° WwW, East Minos Street 
Cincinnati 2 Ohio west Ten street 
de- 26, West Jefferson Avenue 
Houston 2, Washington Avenue 
indianapolis 5, Indien woodside Drive 
Kansos city Missourl Oak street 
21, California Mateo Street = 
nds Cote Saint paul Rood 
line West North Avenue 
sen, Common street 
onds ork 13, New 00 Sixth Avenue, neor Canal 
it is pennsylvanic North Broad Street 

all pennsylvania Penn Avenue 

portiand 5, Oregon Sales Building 

San Francisco 7, Colitornio South park 

1945 Seattle 4 Washington First Avenue south 
st. Louis Missouri pine street 

Tulse 4, Oklahoms South Gory place % 

Wiimingto Californie Avalon Boulevord 


WERAM 


Aut Cc 
in Fuel & | Savin 


OAL is automatically fed into the furnace 

in the exact amount needed, no matter 
how much the load may change. However, 
supplying the right volume of air for efficient 
combustion is complicated by the condition of 
the fuel bed, which is an ever changing factor. 
When the fuel bed is deep, more pressure is 
required to force the proper amount of air 
through the fire. With a shallow fuel bed less air 


CAN YOU AFFORD TO WASTE WHAT IRON FIREMAN — ARE Bown: 


VICK CHEMICAL COMPANY, Philadelphia, Pa. 
In addition to meeting ra 
ments, Iron Fireman sto 


LIMOGES CHINA COMPANY, Sebring, Ohio. Fuel 
costs in this plant were reduced $2,448 annually with 
Iron Fireman firing. Steam is used for power, process- 
ing and heating. Increased demand for their product 
resulted in installation of a second Iron Fireman stoker. 


IRON FIREMAN 


Better Firing with Less 


Com is needed. The Iron Fireman Volu- 
nitro re- 


meter, one of many features reflecting Iron 


-_ have cut fuel costs dras- 


' tically over former method of firing, thus reducing 
coal tonnage. 


ireman’s advanced engineering, performs this 
sensitive and continuous regulation of the air 
supply. It is instantly responsive to the condition 
of the fuel bed and meters the air accordingly. 
Efficient combustion, which cuts fuel ton- 
nage, is only one source of Iron Fireman 
economy. Further savings result from the use 
of a lower priced coal than could be success- 
fully used in hand-firing. Iron Fireman saves 
manpower, too. All models are under full 
automatic control and require little attention. 
Coal-Flow models feed directly from the 
main coal bunker to the boiler. 


idly changing steam require- 


NATIONAL TRANSIT CO., Bear Creek 
Pumping Station, Parker's Landing, Pa, Nine 
Iron Fireman Poweram stokers maintain 
steady steam pressure, under heavy load 
conditions, 24 hours a day, 7 days a week. 
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HE IRON FIREMAN POWERAM 
Heavy Duty Stoker for Boilers up to 500 h.p. 


e sectional view of the Iron Fireman Poweram, 
ir [pbove, explains the merits of the Iron Fireman 

nderfeed fire, in which new fuel is introduced 

elow the fire bed. As the coal rises in the retort 
y. [§ndits temperature gradually reaches the combustion 
’ oint, the more volatile elements are distilled off. 

hey do not escape unburned, for they must pass 
n rough the fuel bed. No wasteful, smoky fire. 
e Coal is conveyed from the hopper or bunker by 

worm conveyor, which does not compress the 
5 Boal, but delivers it to the retort in a loose and 
; erated condition. Reciprocating pusher blocks in 
II e base of the retort distribute the coal without 
| backing. This combination of worm conveying and 
1. fam distribution is an exclusive Poweram feature. 


Above: Hopper model Iron Fireman Poweram Stoker. Precision manufacture, sound engineer- 
ing and ample reserves of strength result in extremely low maintenance costs. Left: Multiple 
boilers served by heavy duty Iron Fireman Coal-Flow Stokers. In this installation the conveyor 
worms are housed under the floor plates. 


THERE IS AN IRON FIREMAN FOR EVERY FIRING NEED. 
Iron Fireman stokers are available in many sizes and models to 
meet the most varied commercial and industrial requirements. Iron 
Fireman engineering assures you the correct stoker for your plant, 
taking into account fuel, load and operating conditions. 


YOU CAN HAVE A FREE ENGINEERING SURVEY OF 
YOUR BOILER ROOM. A free engineering survey will give you 
valuable information about your own boiler plant, and recommenda- 
tions for improvements where needed. Call your local Iron Fireman 
dealer for survey or catalog, or write to Iron Fireman Manufacturing 
Company, 3843 West 106th Street Cleveland 11, Ohio. 


and Industrial models fire boilers 
iA. SIVNRER., ed up to 1000 h. p. and larger 
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Write for these 
GUIDES TO DEPENDABLE 
FUEL INJECTION EQUIPMENT 


ADECO 


® Adeco Model PV — covers 
single unit fuel injection 
pumps with plunger diam- 
eters from 20 to 31 mm. 


® Adeco Model P — covers 
unit fuel injection 
pumps in a range from 
7 mm to 22 mm plunger 
diameters. 


Adeco Fuel Injectors—pre- 


‘sents the complete line of 

Adeco standard injectors 
and nozzle holders, includ- 
ing water-cooled type. 


If you do not already have these 
helpful bulletins on Adeco fuel in- 
jection equipment, you can get them 
for the asking. The informative 
bulletins listed here present details 
on today’s line of Adeco fuel injec- 
tion pumps. nozzles, nozzle holders 
and nozzle testers. 


brings the complete story 
on this widely-used port- 


lic devices. 


Write for them by name, or if you prefer, ask for complete catalog. 


Us CRAFT & DIESEL EQUIPMENT CORP. 
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® Adeco Nozzle Tester— 


able equipment for testing <4 
fuel injectors and hydrav- 


times. Splice may be used with any stand- 
ard fitting and, when sling or assembly is 
retired, such fittings may be salvaged and 
reused. At present time new splice may be 
applied only at the factory. American Chain 
& Cable Co, Bridgeport, Conn. 


Cast Connectors 


ALL CAST, current-carrying parts of elec. 
trical connectors are now made of a new 
high-strength alloy. This alloy, known as 
Burndy 113L, is the same as high-copper 
alloy 113, with addition of lithium. ‘This 
addition is said to provide a denser and 
fine-grained casting, with an increase in 
tensile strength of almost 20%. Elongation 
is also increased about 20%. Coefficient 
of friction is reduced. These advantages 
are obtained, according to maker, without 
any appreciable change in electrical con- 
ductivity. Burndy Engrg Co, 107 Bruckner 
Blud, New York 54, N. Y. 


indicating Instrument 


NEW ELECTRICAL indicating instrument com- 
bines frequency meter and elapsed-time 
meter in one case. This combination saves 
both panel space and weight. It is used on 
engine-driven generator sets and_ other 
equipment where proper operating speeds, 
lubricating and overhaul schedules are 
important considerations. Frequency or 
speed is indicated to an accuracy of +0.3%, 
according to manufacturer, by a bank of 
five reeds calibrated in single cycle steps 
from 58 to 62 cycles. Running-time meter 
is driven by a synchronous motor and in- 
dicates elapsed time in hours and tenths. 
Designated as Model 31-FE, this meter 
operates on 110 v and is also available for 
48 to 52 cycles and in half cycle steps from 
59 to 61 and 49 to 51 cycles. Other ranges 
are under development. J-B-7' Instruments, 
Inc, New Haven, Conn. 


Expansive Bit 


Too. BoRES HOLES in hard or soft wood. 
Center lip, which cuts away core at cenler 
of hole, extends back to form a clamp 
which firmly holds adjustable blade al 
diameter set. Clamp is locked tight by 4 
screw. Diamond-shaped extra-long and 
finely threaded screw point is: said to a* 
sure longer life by lessening chance of 
breakage. Screw also helps to pull bit em 


tirely through the work because it is com 
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G-R BUILDS 
| ALL THESE UNITS 
FOR HEAT TRANSFER 


ler SERVICE eee 
in- 
Evaporators 
for Stage Heaters 
= Gas Coolers 
Drain Coolers 
Aftercoolers 
Air Preheaters 
Fuel Oil Heaters 
| Jacket Water Coolers THE GRISCOM-RUSSELL CO. 
ss Process Heat Exchangers 285 Madison Ave., New York 17, N. Y. 
mp Transformer Oil Coolers 


Generator Air Coolers 
er lubricating Oil Coolers 
as- Storage Tank Oil Heaters 
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- 
TEMPERATURE 
CONTROL 


U. S. Patent 
Re-issue No. 22,533 


FS 


oe Z PURCHASE COOLING WATER! 


@ Whenever a process calls for the use of water to cool liquids 
or gases, investigate using the NIAGARA Aero HEAT EX- 
CHANGER to gain these benefits: 


1. Year ’round operation at full efficiency. 
2. Reliable temperature control within 2°F. 
* 3. Elimination of water treatment. 
4. Saving 95% of water consumption. 
5. Avoiding risk of shutdown in time of water 
shortage. 
6. Saving piping, pumping and power and equip- 
ment costs. 
The NIAGARA Aero HEAT EXCHANGER, using outdoor air 
as the cooling medium with the evaporative method, removes 
1,000 B. T. U. from a liquid for each pound of water evaporated. 
Accurate temperature control within 2°F. is assured by the 
Niagara patented “Balanced Wet Bulb” control which always 
provides the correct admixture of. fresh and recirculated air. 
Hundreds of industrial plants, operaing a wide variety of pro- 
cesses, have found it the most reliable, most compact and 
economical apparatus for liquid cooling. Write for Bulletin 96. 


NIAGARA BLOWER COMPANY 


Over 30 Years of Service in Industrial Air Engineering 
DEPT. P-75, 6 E. 45th St. NEW YORK 17, N. Y. 
Field Engineering Offices in Principal Cities 
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tinually engaged while adjustable blade is 
cutting. Regardless of diameter of hole, 
whether through thin or thick material, only 
light pressure is needed to cut quickly and 
evenly. 

Expansive bit has long and short cutting 
blade. Graduated scale on blade makes ad- 
justment easy. This is in addition to fixed 
cutter or center lip. 

Two models are available: No. 200-B 
cuts holes from } to 1} in. It is 7 in. long. 
No. 201-B cuts all diameters from 13 to 
3} in. and is 8} in. long. Bruno Tools, 9330 
Santa Monica Blvd, Beverly Hills, Calif, 


Compressor Head 


MocuL COMPRESSOR HEAD Model 105 is 
designed for Model A or B Ford motor 
block. Head delivers a volume of 139 cfm, 
with an actual delivery of 100 cfm at 100 
psi. Complete unit includes valve and water 
chambers, air intake manifold, air strainer, 
unloader, pilot valve and necessary parts 
for assembly. Complete instructions come 
with each unit. Metallizing Co of America, 
1330 W Congress St, Chicago 7, Ill. 


TrROXIDE, a new pickling agent, removes 
rust, scale, tarnish and incrustations of 
cement and lime from metals. This dry 
inert compound throws off no acid-mist or 
other toxic fumes which are pungent, corro- 
sive and harmful to workmen and machin- 
ery. Troxide, packed in wooden barrels, may 
be used either hot or cold. Waverly Petro- 
leum Products Co, Drexel Bldg, Philadel- 
phia 6, Pa. 


Floor-Cleaning Products 


Speepi-Drat anp Sot-Speepi-Dri prevent 
slipping accidents and fires caused by oil- 
soaked floors. They absorb grease and oil 
from any floor. Repeated spreading re- 
moves build-up stains and restores floor to 
its original color. Regular Speedi-Dri is 
for use only on mineral oils. Sol-Speedi- 
Dri soaks up soluble oils, oil and water 
accumulations, paints, sirups, resins, etc. 
There are other applications for Speedi- 
Dri, such as saving belts, ropes and work- 
ers’ shoes from rotting; drying heat-treated 
metal parts, oil-slippery tools; renovating 
gummed up files; cleaning oil-smeared 
hands and arms to avoid dermatitis; and 
extinguishing fires. 

Neither Speedi-Dri nor Sol-Speedi- Dri 
burn readily even when oil soaked. They 
are also deodorants and increase light re- 
flection. Refiner’s Lubricating Co, 601 
W 26th St, New York 1, N.Y. 


Pipe-Joint Compound 


PiretiTe-STIK, a pipe-joint compound, 
comes in handy, clean, easy-to-use stick 
form. Rub three or four strokes of stick 
across pipe threads. It spreads and fills 
threads when turned. Incased in a card- 
board holder, stick may be carried around 
in pocket or tool kit. Compound lubricates 
and seals pipe-joint threads, nuts, bolts, 
gaskets, turnbuckles, etc. Lake Chemical 
Co, 607 N Western Ave, Chicago 12, Ill. 
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* Just when we think we've seen everything in special 
forged fittings another tricky requirement turns up... and 
probably always will. This time it’s an order for seven-inch 
carbon-moly WeldELLS with integrally formed 3-inch outlets 
in their back walls. 

We have solved problems shat are a lot tougher than this, but 
none exactly like it. Thus, like hundreds before it, it has con- 
tributed its share to the sum total of Taylor Forge “know-how” 
... 45 one more proof that we have honestly earned our reputa- 
tion for doing things with hot metal no one else does. 


TE unduplicated experience of Taylor Forge in the field of special 
forging has a vital bearing on your choice of standard welding fittings. 
It means there is nothing to be desired in welding fittings that is not within 
the scope of the methods and facilities that have grown out of this 
experience. 

By applying these methods and facilities we have given WeldELLS fea- 
tures that are not combined in any other fittings. A good example of this 
is the uniform strength achieved through proper distribution of extra metal 
where stresses are higher. Another, is the extreme dimensional accuracy 
attained by special truing operations. Still another is the special process 
which forms the tangents, and there are many more. 

This specialized Taylor Forge knowledge is responsible for the features 
listed opposite—is the reason why those who are best qualified to know 
will agree that 


TAYLOR FORGE & PIPE WORKS, General Offices & Works: Chicago, P.O. Box 485 
New York Office: 50 Church Street @ _ Philadelphia Office: Broad Street Station Bldg. 
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WeldELLS alone 


combine these features: 


© Seamless — greater strength 
and uniformity. 

© Tangents—keep weld away from 
zone of highest stress—simplify 
lining up. 

© Precision quarter-marked ends 
—simplify layout and help insure 
accuracy. 

® Selective reinforcement — pro- 
vides uniform strength. 

© Permanent and complete identi- 
fication marking—saves time and 
eliminates errors in shop and field. 
© Wall thickness never less than 
specification minimum —assures full 
strength and long life. 

© Machine tool beveled ends —pro- 
vides best welding surface and ac- 
curate bevel and land. 

® The most complete line of Weld- 
ing Fittings and Forged Steel 
Flanges in the World — insures 
complete service and undivided re- 
sponsibility. 
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Showing door closed 


USE COMBINATION STARTERS 
to save time, save space, increase safety 


Whatever your plant’s operating conditions, you can get a combination control to 
fit it. This means a motor-circuit switch (with short-circuit protection) and a mag- 
netic starter—in one, compact, easy-to-mount unit. 

Here are some of the advantages 

1. 50% reduction in mounting time—You mount only one device, not two. 


2. 40% reduction in wiring time—Connect to only 9 terminals, not 15. The 
switch and starter come already connected. 


3. Increased safety—Cover cannot be opened while there is power on the starter. 


4. Reliable motor protection—Protection devices co-ordinated in starter at the 
factory. 


5. Saving of wall space—The one device takes less space than two. 


6. Improved plant appearance—Single, streamlined case—less open wiring and 
conduit. 


GENERAL 
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DESIGNED TO BLEND WITH MODERN MACHINES 


DUST-TIGHT ENCLOSURES 
—For use in steel mills, 
cement mills, and other 
locations where the dust 
content of the atmosphere 
is heavy. The case is of 
heavy sheet metal, equipped 
with heavy gaskets, clamp- 
ing bolts, and wing nuts. 


GENERAL-PURPOSE STARTERS 
—Suitable for general-purpose, 
indoor applications where at- 
—— conditions are nor- 
mal. 


WATERTIGHT ENCLOSURES 
. —Suitable for outdoor use, 
and for damp places indoors, 
such as dairies, breweries, 
and ship docks. The case is 
of cast iron, or fabricated 
steel plate, with a special 
weatherproof finish and cor- 
rosion-proof fittings. 


CORROSION-RESISTANT CONTROL- 
LERS— Made in two forms— one for 
. corrosive atmosphere and one for 
hazardous locations. All arcing parts 
and terminals (of forms for hazardous 
ees are at least six inches under 
oi 


Which of these bulletins may we send you? 


STARTERS FOR HAZARDOUS 
LOCATIONS— Made of cast, 
high-strength alloy. This start- 
er is designed to withstand 
internal explosions. The . 
flanges, which are securely 
bolted on all sides, are 
ground to tolerances whic 
will not permit the escape of 
. gases. General Electric Com- 
pany, Schenectady 5, N. Y. 


General Electric Company, Section J676-132, | 
Schenectady 5, New York. e 
Please send me the bulletins checked below. | 
0 GEA-3715 General-purpose, dust-tight and watertight starters | 
O GEA-3541 Corrosion-resistant controllers j 
0 GEA-3804 Starters for hazardous locations } | 
| 


City 


Buy all the BONDS you can—and keep all you buy 
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These NEW Catalogs, Booklets and Bulleting 


Are Yours for the Asking! 


BOILERS AND AUXILIARIES 


1 SPREADER STOKER—Detroit Stoker 
Co, General Motors Bldg, Detroit 2, 
Mich. 36-page catalog No. 60 presents the 
RotoGrate stoker, an advanced design of 
spreader stoker with forward-moving 
grates for large and medium boilers. 


2 STOKER PARTS — Canton Stoker 
Corp, Canton, Ohio. 8-page manual 
gives photos and part names to identify 
— and accurately the needed unit for 
ulean and Lo-Set Ramfeed stokers. 


3 SPREADER STOKER—Detroit Stoker 
Co, General Motors Bldg, Detroit 2, 
Mich. 32-page catalog No. 840 discusses 
the RotoStoker, in power dumping, hand 
dumping and stationary grate styles, for 
power field application under 100,000 lb 
of steam per hr. 


ELECTRICAL EQUIPMENT 


4 EXPLOSIONPROOF MOTORS—Gen- 
eral Electric Co, Schenectady, N. Y. 
28-page bulletin No. GEA-4131 covers ex- 
pepenerest equipment for hazardous lo- 
cations. 


4 RESISTOR UNITS— Ward Leonard 

Electric Co, Mt. Vernon, N. Y. 32-page 
booklet describes Vitrohm resistors. Sizes 
and ratings are included. 


ELECTRONIC HEATING — Scientific 

Electric, 107 Monroe St, Garfield, J. 
16-page booklet gives historical back- 
ground and development of electronic 
heating, explains principle of its operation 
and describes the two chief methods and 
fields of application. 


7 EMERGENCY LIGHTING — Electric 
Cord Co, 50 Church St, New York 7, 
N. Y. 4-page omar covers dry and wet 
battery emergency lighting equipment. 


a ALNICO MAGNETS—General Electric 
Co, Schenectady, N. Y. 20-page bulle- 
tin No. GEA-3682B points out applica- 
tions, magnetic properties, mechanical 
properties and standard forms of sin- 
tered-alnico magnets. 


INDUCTION HEATING—Ajax Elec- 

trothermic Corp, Ajax Park, Trenton 
5, N. J. 12-page reprint, entitled “Induc- 
tion Heating—A History of Its Develop- 
ment,” tells how the induction furnace was 
started back in 1916 and reveals many 
early applications. 


MAINTENANCE 
AND SAFETY EQUIPMENT 


10 OIL CLARIFIERS—B Clarifier 
Co, Washington 7, D. . 36-page 
booklet describes G, F, DFR, DR and 
DRU series oil clarifiers and ZR series oil 
filters. Article entitled “Continuous Lube 
Oil Maintenance,” by Walter C Bauer, is 
included in booklet. 


11 BELT VULCANIZERS—B F Good- 
rich Co, Akron, Ohio. 4-page catalog 
section No. 2158 introduces electric vul- 
canizers for splicing and repairing of rub- 
ber belting. 


12 RUST PREVENTIVE — Johnston & 
Jennings Co, 864 Addison Rd, Cleve- 
land 14, Ohio. 12-page bulletin No. R-181 
introduces Rusta Restor, an _ electrical 
method of preventing the rusting of steel 
tanks, piping and other steel structures. 


MAINTENANCE MATERIALS 


13 SPIRAL-WOUND GASKETS—U. 
Gasket Co, 1720 Pierce Ave, Camden, 
N. J. 4-page folder discusses construction 
and specification data for Ajax spiral- 
wound gaskets. 


1 4 PISTON PACKING—Darling Valve & 
Mfg Co, Williamsport, Pa. 8-page 
bulletin No. 4502 presents Darcova Pum- 
cups, an improved material for packing 
pistons of air and hydraulic cylinders. 


15 LEATHER PACKINGS—Chicago 
Belting Co, Green & Washington St, 
Chicago 7, Ill. 64-page catalog contains 
sketches and comment on design and ap- 
plication of replacement packings. 


16 LUBRICANT—Lubriplate Div, Fiske 
Brothers Refining Co, 129 Lockwood 
St., Newark 5, N. J. 28-page service hand- 
book gives valuable information on Lubri- 
plate lubricants. 


17 OIL ABSORBENT — Refiners Lubri- 
cating Co, 601 W 26th St, New York 
1, N. Y. 6-page folder describes how to 
keep your floors clean with Speedi-Dri and 
Sol-Speedi-Dri. Use Speedi-Dri on floors 
with mineral oil accumulations and Sol- 
posogeees for soluble oils and other 
quids. 


1 PROTECTIVE MATERIALS — Save- 

rite Engrg Co, 1029 Clinton St, Ho- 
boken, N. J. ‘older contains seven leaf- 
lets on Saverite products, including refrac- 


FILL OUT AND SEND TODAY! NOT GOOD AFTER OCTOBER 1, 1945 


Write in circle number of item 
describing one catalog wanted» 


Write in circle number of item 
describing one catalog wanted —» 


POWER, 330 West 42nd St., New York 18, N.Y. 7/45 POWER, 330 West 42nd St., New York 18, N.Y 7/45 
Write in circle number of item Write in circle number of item 
describing one catalog wanted —» describing one catalog wanted -»> 
Your Compeny Name Your Company Name 
Address Address 
Your Name Your Name 
Your Title Your Title 


POWER, 330 West 42nd St., New York 18, N.Y. 


1/45 


POWER, 330 West 42nd St., New York 18, N.Y. 


7/45 


tory coating, Serviron, sludge solyg 
boiler water and metal treatment, » 
eliminator, Eureka and steam line eo 
sion treatment. 


MECHANICAL TRANSMISS!ON 


1 OPEN-END V-BELTING—B F Go 

rich Co, Akron, Ohio. Catalog sect 
No. 2186 gives rules for successful app 
cation of open-end V-belting, includis 
method to determine pitch length, all> 
ances for fastener length and for tens\ 


20 SPEED REDUCERS — Philadelp 
Gear Works, Inc, Erie Ave & G g 
Philadelphia 34, Pa. 52-page catalog Nj 
MR45_ describes line self-contain 
motorized speed reducing units. 


All literature designated wit 
a star (4%) may be obtained on 
by writing direct to the mam 
facturer on company letterhea 
giving writer’s name and 


FRICTION MATERIALS—Manhat 
Rubber Mfg Div, Raybestos-Manhs 
tan, Inc, Passaic, N. J. Catalog discuss 
friction materials manufactured by con 
pany, including woven, folded and cor 
pressed, molded, semimetallic and fi 
metallic. Copies sent only to designg 
and manufacturers of industrial brak 
and clutches. 
(Continued on page 186) 


HOW TO ORDER 


Be sure to fill out, completely 
one coupon for each piece of 


literature you order. (See sam- 
ple well | This gives your re- 
quest authority and helps the 
manufacturer to address your 
copy completely. Readers who 
fail to prepare request blanks 
correctly may be disappointed 
under difficult postal conditions 
and limited quantities of bul- 
letins available today. 

Use as many coupons as you 
need, but cut them out and 
send them as one block in an 
envelope addressed to POWER, 
330 W. 42nd St., New York 18, 
N. Y. Only requests made on 
these coupons will be honored. 
Powe ewe www 
Weite in circie aumbé of tem 
Gescribing one catalog wanted 


tow Company Name Brown Mfg Co 
First Avenue __. 

Pottsville Oklahoma _.. 
Your Name John Smith 


vou Tite... Power Enginger 
POWER, 330 West 42nd New Yors 14, % 
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here inhibition 
frees tubes trouble 


Condenser tubes in a Liberty ship were failing tle copper. The condenser had been tubed with 
after only 2 months of service. Inlet ahd outlet Aluminum Brass without an inhibiting agent. 
water temperatures were 83°F. and 103°F., As recommended by Scovill, at the next re- 
4 with inlet steam temperature at 126°F. The tubing this condenser was fitted with Alumi- 
outside surfaces showed a uniform oxide film. num Brass tubes containing 0.04% to 0.05% 
4% Inside, the cooling water had laid down a of an inhibiting agent and normal tube life 


@ brown coating of iron oxides. Preliminary ex- was obtained. 

amination revealed nothing as to the cause, 

and samples were turned over to a Scovill en- * THREE SCOVILL SERVICES 

gineer for thorough examination. Scovill Service im Men provides Specialized 
advice and study on individual tube problems, 

Laboratory inspection revealed green and as in the example above, and on installation 


white corrosion products in deep pits at practice. Scovill also provides two other serv- 


several areas of the inside surface. In the ices. Service in Metals includes the selection 
bottoms of the pits redeposited porous copper —_of alloys and the study, in the laboratory and 


the field, of specific problems for individual 
nted customers. Service in Manuals offers valuable 
bu. | REDEPOSITED COPPER GIVES CLUE literature on condenser and heat exchanger 
yo Scovill identified the trouble as “plug type tubes. To get your copy of our Condenser 
an 


dezincification,” an electro-chemical corrosion | Tube Booklet, address Scovill Manufacturing 


VER, Ewhich dissolves the metal and redeposits brit- Company, 13 Mill Street, Waterbury 91, Conn. 

= ONE PRODUCT...THREE. SERVICES 
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——JEFFERSON 


Specialty UNIONS 
with the RECESSED BRASS SEAT 


. A Big Improvement .. . 
time-tested and proved"T ops” 


These Union Tees which have the union on the 
run will be found exceedingly useful where 
Piping involves a union near a tee. They are rated "Tops" by engi- 
neers because they simplify installation, save pipe joints and assure 
permanent leakproofness. Made with pipe ends threaded either 
All-Female or Male and Female. 


The Recessed Brass Joint in Jefferson Specialty Unions provides a 
brass to iron joint which avoids corrosion. It is forced into a ma- 
chined recess and processed to insure a thorough, permanent tight 
contact between the ring and the spherical surface of the surround- 
ing iron. 


For complete details, contact us or you nearest distributor. 


——JEFFERSON UNION CO. 


601 West 26th Street, New York 1, N. Y. 
Factories at 
LEXINGTON 73, MASS. LOCKPORT, N. Y. 


BREECHINGS 
AIR DUCTS 
UPTAKES 
HOPPERS 
STACKS 
‘For the Utmost in 


Efficiency and 


EXPANSION 
STIFFENED 


CONNERY CONSTRUCTION CO. 


SECOND & LUZERNE STS. ‘PHILADELPHIA 


186 (496a) 


New Bulletins 


(Contirued from page 184) 


2 SELF-LUBRICATING BEARINGs 
Morganite Brush Co, Inc, Long Islan; 
City 1, N. Y. 6-page folder contains } 
formation on metallic and nonmie 
content bearings, composite bearings q 
machined or molded shapes of speci 
quality, self-lubricating materials, 


PIPING, FITTINGS 
VALVES AND SPECIALTIES 


2 SOLENOID VALVES — Automat 

Switch Co, 41 E 11th St, New York 
N. Y. 12-page circular No. 200 describe 
solenoid-operated valves for automat 
and remote control of liquids and gases 


23 PIPE OUTLETS—Dept 257, Bonne 
Forge & Tool Works, Allentown, Px 
32-page handbook explains four steps j 
installing full pipe strength outlets by th 
WeldOlet method. 


2 HOSE AND FITTING—Seamlex ¢ 


3ulletin No. 600 gives data 


new Seamlex tubing with Type W fitting 


for high temperatures and vibrations. 


25 WATER HOSE—B F Goodrich C 
Akron, Ohio. Catalog section No. 48% 
contains sizes, number of plies, weight 
per hundred ft, outside diameters an 
working pressures of water hose. 


26 UNDERGROUND PIPE CONDUIT 
H W Porter & Co, 825 Frelinghuyse 
Ave, Newark 5, N. J. 4-page bulletin \ 
451, entitled ‘““‘Thermo-O-Tile, The Condu 
for Underground Pipe Lines,” covers fou 
main advantages of this conduit syste 
and shows a modified design for exce; 
tionally wet or submerged locations, 


27 STEAM AND FLUID TRAPS—Clar 
Mfg Co, 1830 E 38th St, Cleveland lj 
Ohio. 68-page catalog describes Clark li 
of inverted-bucket open-bucket therma 
type and float-type steam and fluid traj 
pressure-regulating and reducing valve 


strainers, separators, globe valves, orifcgj 


blocks, ete. 


28 PIPE WELDING—Cornell & Und 
hill, Ine, 149 Broadway, New York 
N. Y. 4-page folder explains the impo 
tance of proper pipe welding. 


OTHER EQUIPMENT 


2 HOT-AIR HEATER—Harvey-Whi 

ple, Inc, Springfield 1, Mass. 4-pag 
bulletin No. 4501-AH and _ single_ she 
Spee A-150, A-300-45 discusses Mast 
Kraft portable hot-air heaters. 


30 UNIT HEATERS—D J Murray ™! 
Co, Wausau, Wis. 12-page_ book 
describes corrosion and its influence | 
unit heaters and their efficient operatic! 


3 WATER HEATERS—American D's 
trict Steam Co, North Tonawané! 
N. Y. 12-page bulletin No. 35-76B giv 
capacities, dimensions and lists prices ‘ 
22 sizes of water heaters. 


32 MAGNETIC EQUIPMENT — Stear! 
Magnetic Mfg Co, 665 S 28th St, Mi 
waukee 4, Wis. 4-page folder covers © 
plication of magnetic pulleys, suspene 
maznets and spout magnets for removil 
tramp iron and metallic junk automat! 
ally and economically from flow. 


All literature designated will 
a star (¢) may be obtained on! 
by writing direct to the man 
facturer on company letterheat 
giving writer’s name and titl 
ACTUATOR CONTROLS — Dept 
Lear, Ine, Piqua, Ohio, 226-page c4™ 
log contains informative data on lind 
actuators, rotary actuators, power um 


screw jacks, flexible power shafting ® 
aecessories, motors and controls. 


POWER ® Juv. “Moy 


27-27 Jackson Ave, Long Island City 


4 
| 
BLING 
— 
Long Life Specify 
CONNERY CONSTRUCTION | 
| 
| 
| 


omat) 
York 
scribe 
omat 


3onne 
Pala 
eps 
by hii 


cx 
City 
ata 
fitting 
ns, 


ch © 
o. 480 
veight 
rs al 


UIT 
huyse 
tin Ne 
Yondu 
rs fou 
syste 
exce} 
s. 


—Clar' 
and 14 
urk li! 
rerma 
1 traj 
valve 
orifig 


Unde 


omall 


e e we no- 
jole- oles end! 
nd 
‘ e 

| wil e “4 
| FLEXITALLIC GASKET COMPANY 

itt Sth & BAILEY STREETS © CAMDEN, NEW JERSEY 
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SAFE, SURE SEALING FOR HIGH-PRESSURE APPLICATIONS 
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1 CRYSTAL CONTROL — 
Magnolia Isotropic Bronze is 
cast by an exclusive method 
which controls the growth 
of the crystals. The result is 
a bearing stock that will 
stand much greater strain 
than a bronze whose crystal 
growth is haphazard and un- 
directed. 


= 


2 DIE CASTING — 


: 
1) When bearing stock is 
die cast there is no dan- é 
. ger of bars being shot 

: full of tiny diamond- J 
i hard points of sand that ; 
ruin valuable cutting 
4 chined save from 25% to like sandpaper. “A 
# b 50% of the weight usu- «4 
a ally purchased in rough- % 

4 cast-foundry-bars, and an 4 
equal percentage of ma- 
om chining time. Finished in- 
M side, outside, and on the : 
7 ends, Magnolia Isotropic 

Bronze requires only a 

MAGNOLIA 


ISOTROPIC DIE-CAST 


BRONZE 


by the makers of 
MAGNOLIA 
ANTI-FRICTION 
METAL 


witse for folder, which 
‘explains these advan- 
tages in detail. 

“MAGNOLIA METAL CO. 
18 West Jersey Street . 
Elizabeth 4, New Jersey 


MAGNOLIA METAL CO. OF CANADA, Lid.» - 
2028 Manufacturers Street 


a) Point Ste. Charles, Montreal 


MAGNOLIA BEARING METALS 


~ 


33 CONTHOL INSTRUMENTS—H a ys 
Corp, Michigan City, Ind. Bulletin 
No. 45-713 discusses pressure reducing 
pressure relief or back pressure, flow rate, 
turbine-driven compressor control, and 
control of speed, liquid level and liquid 
density. 


34 NONMAGNETIC STEEL—American 
Manganese Steel Div, American Brake 
Shoe Co, Chicago Heights, Ill. 32-page 
bulletin No. 1144-NM points out nonmag. 
a applications for Amsco manganese 
steel. 


35 BRONZE ALLOYS — Am Metal, 
Inc, Milwaukee 4, Wis. 12-page bul- 
letin No. 59 describes Ampcoloy alloys, a 
series of bronzes of controlled analysis, 
Bulletin contains photomicrographs, tables 
of physical properties and chemical com. 
positions. 


INSULATION TESTER — James G 

Biddle Co, 1211 Arch St, Philadelphia 
7, Pa. 8-page bulletin No. 1785 presents 
midget Megger insulation tester. 


37 STEAM TURBINES—De Laval Steam 
Turbine Co, Trenton 2, N. J. 24-page 
catalog No. 1181 explains complete line 
of steam turbines, helical gears, centri- 
fugal pumps, centrifugal compressors, 
worm-gear speed reducers and IMO ojl 
pumps. 


38 ENGINE CONTROLS—Synchro-Start 
Products, 221 E Cullerton St, Chicago 
16, Ill. 16-page booklet presents an infor- 
mative article, entitled “Automatic Engine 
Controls,” by C A Genske. 


39 TURBINE PUMPS—Fairbanks, Morse 
& Co, Chicago 5, Ill. 6-page bulletin 
No. AQB400.1 deals with the Fairbanks- 
Morse Fig. 6920 oil-lubricated turbine 
Trumps with inclosed impellers. 


40 PROPELLER P U M P S—Fairbanks, 
Morse & Co, Chicago 5, Ill. 6-page 
bulletin No. AQB500.1 discusses Fair- 
banks-Morse Fig. 6310 Niagara propeller 
pumps. 


41 WATER TREATMENT—Bird-Archer 
Co, Ltd, 200 McGill Bldg, Montreal, 
Canada. 40-page booklet presents scien- 
tific approach to problems of water treat- 
ment and tells about special company 
facilities. 


War Production Board Chairman J A 
Krug urged users of bituminous coal to 
stock as much as possible this summer and 
warned that the cost of storing coal should 
be looked upon as low-cost insurance for 
an adequate supply for a given industry. 
The coal-production deficit will be greater 
than in any previous coal year of the wat. 
This deficit, according to the Solid Fuels 
Administration for War, will be at least 
25,000,000 tons or more. Production is now 
being jeopardized by consumers’ failure to 
take certain lower-grade coals. As matters 
exist now, no industrial consumer next year 
can be assured of a full supply of coal 
from current production. 


Four government engineers from [0 
dia are planning to visit the U. S. to study 
methods and procedures of the Rural Elec: 
trification Adm as a possible guide {or 
similar projects in their country. Arrange: 
ments for the visit are being made throug! 
Dept of Agriculture and State Dept. The 
Indian engineers who are to receive REA 
training in St. Louis are R Ramakrishna, 
Mysore State electricity dept; B R Somay* 
julu, superintending engineer, Papanasé! 
system, Government of Madras electricity 
dept; P Venktaramayya, office of the ele¢: 
trical commissioner with the Governmetl 
of India, Calcutta; and O P Bhasin, assist 
ant commercial engineer, hydroelectric div, 
irrigation dept, Government of United 
Provinces, 
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Diesel Demonstrates $3 00 Saving 


Jen one year of Diesel operation saved the makers of Valdura heavy-duty mainte- 
nance paints $3,700 in plant power costs. So, as expansion plans went into effect, two 
more Fairbanks-Morse Diesels went into operation. 


This is a typical experience. Such performance is built into Fairbanks-Morse 
Diesels. They’re designed for heavy duty, economical operation, low maintenance 
costs, and long life. And Fairbanks-Morse Generators are built the same way. Fair- 
banks-Morse power generating units are engineered before you get them. One maker 
is responsible, one guarantee covers them. For information on how you can save on 
power, write Fairbanks, Morse & Co., Fairbanks-Morse Building, Chicago 5, Illinois. 


BUY MORE WAR BONDS 


irbanks-Morse 
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A new oil-fired steam generator 
with overall efficiency stepped up 
to 80% or more... 


Complete in one compact unit — 
ready to set down, hook up and 
start producing power, without a 
smoke stack .. . 


Dependable — perfectly coordinated —100% automatic operation... 
with Bunker oils . . . 


Includes oil burner, induced draft fan, boiler, piping, wiring, controls 
—every part necessary for operation . . . 


Saves boiler room space . . . 20 to 500 HP sizes 


PREFERRED 


UNIT STEAM GENERATOR 


This outstanding new type power plant, perfected to meet wartime 
needs, has been thoroughly proved under varied high production 


demands. Send coupon for illustrated bulletin giving full information. 


Preferred Utilities Mfg. Corp. 
1860 Broadway, New York 23, N. Y. 


Please send me Bulletin 1000, describing Preferred Unit Steam Generators. Also the 
booklet DIVIDENDS FROM YOUR POWER PLANT, with special vital 
information for plant executives. 


ADDRESS 


P-7-45 


PREFERRED OTILITIES \ 
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Power News 
(Continued from page 130) 


hour boiler for Glendale, California. 

A 20,000-kw unit for Caddo Lake 
plant of Southwestern Gas & Electric 
Co. 

A 5000-kw unit and a 10,000-lb-per. 
hr boiler for Washington, Ind. 

A 4000-kw unit for Dover, Ohio. 

A 4000-kw unit and boiler for Nor. 
walk, Ohio. 

A 5000-kw unit and 10,000-Ib-per-hr 
boiler for Portland, Ind. 

A 25,000-kw unit and two 150,000-lb. 


the 

per-hr boilers for the Kentucky Utilities | ca: 
Co, Tyrone, Ky. Th 
A 75,000-kw unit and boiler, to be No. B jo. 


8 machine at Marysville plant of De. 
troit Edison Co. 

A 15,000-hp diesel with auxiliaries, 
substation and transmission line for 
Butler plant, near Allison, Iowa, of Fed- 
erated Cooperative Power Assn and an 
11,020-hp diesel with auxiliaries, sub. 
station and transmission line for its 
Grundy plant near Dinsdale, Iowa. 

A 3060-hp diesel for Hutchinson, 
Minn. 

A 5000-kw unit and auxiliaries for 
Millville Mfg Co., Millville, N. J. 

A 10,000-kw unit for White Oak cot- 
ton mills plant of Proximity Mfg Co, 
Greensboro, N. C. 

A 3500-kw unit for Groveton Paper 
Co, Groveton, N. H. 

Two 35,000-kw units and a 450,000- 
Ib-per-hr boiler for New Castle plant of 
Pennsylvania Power Co. 

New coal loading and handling equip- 
ment at Acme Station of Toledo Edison 
Co. 

A 100,000-kw unit and a 900,000-lb- 
per-hr boiler for Essex Station of Pub- 
lic Service Co of N. J., replacing obso- 
lete equipment installed in 1915. 

A 40,000-kw unit and a 430,000-lb-@ 
per-hr boiler for Mystic plant of Bos 
ton Edison Co. 

A 25,000-kva unit for Alder Station of 
Tacoma, Wash., and the remainder of 
the necessary parts for its second unit. 

A 60,000-kw unit and two 350.000-Lb- 
per-hr boilers, plus some transmission 
lines for Burger Station of Ohio River 
Power Co, subsidiary of Ohio Public 
Service. 

A 40,000-kw unit and a 450.000-Ib 
per-hr boiler for Manchester Street Sta 
tion of Narragansett Electric Co. 


Postwar fluorescents will be long amd 
slender—42 and 64 in. long, with 3 in. dia 
Later, lamps 72 and 96 in. long may be 
manufactured. 
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How BERNITZ BLOCKS are helping check 


labor turnover hundreds boiler plants 


Due to wartime restrictions on the flow of coal from 
one field to another, many boiler plants have to burn 
coal for which their equipment was not designed. Lower 
quality fuels also have to be burned at higher rates to 
maintain capacities. Clinker adhesion and ash removal 
roblems are intensified, and the extra labor burden falls 
on the boiler room crews. 


Moreover, military demands on manpower have made 
the boiler room jobs tougher for those who are left to 
catty on, Sometimes the added load is too much to bear. 
The natural thing to do when a job gets too tough is to 
look for an easier one. 


BERNITZ SUPER BLOCKS are helping to check labor 
turnover in many hundreds of boiler plants today. B 
keeping the walls free of clinker they minimize the wor 
required for cleaning and dumping fires; maintain 100° 
active grate surface at all times. In short, they improve 
working conditions. 


As the chief engineer of a large paper mill in Michigan 
recently put it: “If we had to go back to the days before 


we installed Bernitz Blocks, using the coal we have to 
burn today, my gang would walk out of here.” 


BERNITZ SUPER BLOCKS reduce maintenance to 
settings and reduce furnace outage, contributing further 
— economy in the expenditure of man-hours of 
labor. 


BERNITZ SUPER BLOCKS are made of “Carbofrax”,* 
the silicon carbide refractory which inherently resists 
clinker adhesion. By taking advantage of the high thermal 
conductivity of “Carbofrax”* with shapes correctly de- 
signed for large air contact area, BERNITZ SUPER 
BLOCKS can be easily cooled below the fusion tempera- 
ture of the ash. Write for free descriptive Bulletin B-344. 


*"'Carbofrax"’ is the registered trade mark of, and Indicates manufacture 
by, the Carborundum Company, 


BERNITZ FURNACE APPLIANCE CO. 


89 BROAD STREET, BOSTON 10, MASS. 
New York Philadelphia Detroit Buffalo Syracuse Atlanta Pittsburgh 
Cincinnati Chicago Indianapolis Minneapolis St. Louls Cleveland 
In Canada: Williams & Wilson, Ltd., Montreal and Toronto 


BELOW: After 18 months’ heavy usage (300 to 350% ratings) and only 


occasional Sunday 
almost new condition. 


shutdowns, these Bernitz ‘‘Carbofrax’’ 


Blocks are in 


AT RIGHT: Rear view of Bernitz all ‘‘T’’ construction blocks. 


I SUPER BLOCKS 


OTHER PRODUCTS INCLUDE: BERNITZ FURNACE LININGS @ BERNITZ NYGAARD WATER 


WALL @ BLOCKS FOR WALLS AND ARCHES @ BERNITZ AIR-COOLED FLOORS 


BERNITZ SUPERGENERATOR LININGS FOR WATER GAS SETS 
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Fig. 118 
All-Service 
Separator 


* 


Above: Vertical 
Separator pro- 
tecting Steam 
Engine. 


Right: Horizon- 
tal Separator re- 
moving oil from 
exhaust steam. = 


the High Cost of 
DIRTY, WET, 
OILY STEAM 


Keep It Clean and Dry with 


COCHRANE 


ALL-SERVICE 


SEPARATORS 


You can completely remove moisture 
and solid entrainment from dirty, oily, 
wet steam, air and gases by installing 
Cochrane Separators. Complete puri- 
fication is assured, due to exclusive 
design of baffles and ports which pro- 
duce a direct, unrestricted fall of en- 


trainment, prevent the purified steam 
from passing over the drip area, and 
minimize pressure loss by means of 
extra large port areas. 

Write for details. 


COCHRANE CORPORATION 
A DIVISION OF AMERICAN ENGINEERING COMPANY 


3106 N. 17th St., Philadelphia 32, Pa. 


ES SEPARATORS 


HRANE 
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Reconversion Notes 
On Power Equipment 


War Production Board “open-ended” the 
Controlled Materials Plan, effective July 1, 
to permit the delivery thereafter, without 
CMP allotment numbers or symbols, of 
steel, copper and aluminum that can be 
delivered without interference with CMP 
rated orders. Orders for this unrestricted 
delivery after July 1 may be placed im- 
mediately. It was anticipated that further 
liberalization of order U-1 would be made 
effective after the “open-ending” of CMP 
takes effect. Also, WPB has removed most 
“rating floors” to permit placing of un- 
rated orders where production and delivery 
will not interfere with rated order flow. 


WPB has issued Amendment 2 to Priori- 
ties Regulation 13, removing restrictions on 
special sales of excess or surplus steel, 
copper and copper-base alloy and aluminum 
in controlled materials forms. These may 
now be sold to anyone without WPB au- 
thorization and without requiring buyer to 
use a CMP allotment number or symbol. 


WPB has revoked four orders governing 
production of electrical equipment and re- 
moved “rating floors” established by the 
orders. The revoked orders are: (1) L-250, 
covering electric-motor controllers (2) 
L-221, covering electric motors and gen- 
erators (3) L-273, covering busways (4) 
L-315, covering inclosed safety switches, 
inclosed branch and service circuit break- 
ers, service entrance equipment, panel and 
distribution boards and knife switches. 


Removal of 85% magnesia pipe covering 
from Army and Navy Munitions Board’s 
revised List of Prohibited Items for Con- 
struction Work takes away the final bar- 
rier to full use of the product by industry. 
The former WPB restriction had been de- 
leted in Nov, 1943. 


Office of War Utilities is expected to 
accede to a recommendation by the Land 
Steam Turbine and Turbine-Generator In- 
dustry Advisory Committee that scheduling 
of production of this equipment be ended 
by July 1. Manufacturers reported that 
factory space is becoming available for 
this equipment and that anticipated new 
orders can be filled without the scheduling 
mechanisms of order M-293. 


Manufacturers of switchgear and power- 
switching-distribution equipment recom- 
mended to OWU that scheduling of switch- 
gear production continue at least through 
the third quarter. Industry representatives 
suggested that Schedule IV of order L-154 
be amended to revoke all provisions except 
those that would increase the manpower 
required for the design and manufacture 
of metalclad switchgear. 


Cancellation of discounts on turbine gen- 
erators and switchgear by General Electric, 
Westinghouse and Allis-Chalmers, finally 
effective June 1 and May 16 respectively, 
brought a flood of approvals for utility 
construction projects from the OWU power 
div. The approvals were confined almost 


FIRE-SCALE AND 
SOOT ERADICATOR 


Eliminates Soot 
and Fire-scale 
without chipping 
or scraping 


Manual chipping of fire- 
scale and scraping soot from 
boiler heating surfaces 
wastes valuable time and 
labor, and ties up the unit. 


Simply feed Xzit into the 
fire-box while your boilers 
continue to operate, and all 
accumulated fire-scale and 
soot will be reduced chem- 
ically so they can be dissi- 
pated by natural draft or 
blowing, without chipping 
or scraping. 


Xzit stops sparking and ex- 
tinguishes stack fires instant- 
ly. Periodic use keeps heat- 
ing surfaces clean, saving 
fuel and reducing mainte- 
nance. 


Xzit is being used in all types 
of stationary power plants 
and on board American and 
Allied merchant and naval 
vessels. 


Write for demonstration in your plant. 


X ZIT FIRE-SCALE 


SOOT ERADICATOR 


Plants at 
5800 S. Hoover St., LOS ANGELES 44, CALIF. 
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HIGH PRESSURE feed water heaters, main 
steam pipe, heater drains and main feed pipe 
fabricated from Nationat Seamless Pipe. 


A vital reason for using 


NATIONAL SEAMLESS 


HAT engineers termed high 

pressures and temperatures ten 
years ago are low compared with to- 
day’s practice. And the 2500-pounds 
pressure and 1000-degrees tempera- 
ture found in some of today’s plants 
may be considered low by future 
engineers. It is very much of a rela- 
tive question, but highly important 
in its application to boiler tubes and 
power piping. 

Development and manufacture of 
NATIONAL Seamless Steel Pipe and 
Tubing to match the progress in boiler 
plant design, has been in line with 


NATIONAL Tube Company policy. 
Our metallurgists and craftsmen have 
consistently met the increases in 
steam pressures and temperatures by 
being able to supply the kind of pipe 
and tubes wanted. They are fully 
prepared to cooperate in meeting the 
future engineering requirements for 
seamless steel tubular products. 

No finer piping has ever been made 
for power plants than NATIONAL 
Seamless. In many cases involving 
severe or hazardous service, the use 
of seamless pipe is mandatory. “Walls 
Without Welds” means absolutely 


seamless—no longitudinal line of po- 
tential weakness. 


Uniform wall strength has a direct 
relation to bending, expanding, bead- 
ing or other working of the pipe— 
a vital requirement when modern 

ower plants are being built! Use 

ATIONAL Seamless Pipe for your 
high temperature, high pressure lines 
—and NATIONAL boiler tubes, super- 
heater tubes and condenser tubes for 
your boiler-room equipment—made 
to Standard A.S.T.M. specifications 
for high temperature and high pres- 
sure service. 


NATIONAL TUBE COMPANY 


Pittsburgh, Pa. 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 


United States Steel Export Company, New York 


UNITED STATES STEEL 
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‘CRYER TRAPS 


help solve the man- 
power problem! 
"All's Well with 

q CRYER TRAPS" 


To install Cryer Traps on your steam lines is 
to be able to forget them. Experience proves 
Cryers stay on the job with almost no atten- 
tion whatsoever ... a fact that can mean a 
lot today to plants with reduced maintenance 
crews. : 


Cryer Traps have an enviable record for per- 


formance worth your consideration. Every 
claim we have made for them . . . their non- 


binding, positive action, quick venting, acces- 
sibility and easy maintenance ... have been demonstrated 


by such actual user experience as this: 


. no tax put on limited man-power, because Cryers 


are 100% satisfactory. 


. « « attention practically nil, because they never stick 
and — cleaning only at long intervals. 


« Cryer Traps really operate. 


If you really want to know how Cryer Traps will help you 
solve your man-power problem, just ask Cryer users. 


The features of Cryer Traps which make boosters out of 
Cryer users are fully described in literature available 


promptly on request. 


SPECIFICATIONS 


Sizes: to 24” 

Capacities: 500 to 38,000 Ibs 
of water 

Pressures: Up to 250 Ibs. 


We carry all sizes of traps and 
repair parts for the line for- 
merly known as the J-M Ball 
Steam Trap 


CRYER TRAP AND VALVE CO., INC. 


366 MADISON AVE. 


NEW YORK, N. Y. 


Manufacturers of steam specialties for more than 40 years. 


EDCO 
ROTARY 
PUMPS 


VANE TYPE 
PATENTED CONSTRUCTION 


At high or low speeds . . . whether creating a 28” vacuum 


or developing extremely high pressures ... the vanes of 
EDCO Pumps maintain effective spanning position without 


springs or centrifugal action. 


Fuel transfer pumps, coolant pumps and motor-driven 
assemblies. Furnished in capacities from 2 GPH up, in any 
required corrosion-resisting material. Operates silently at all 
speeds. Minimum maintenance required. Used for fuel oils 


and other fluids of any specific gravity. 


FOR COMPLETE DATA ... write today. Ask for Bulletin 


936. 


P. O. Box K 
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EDDINGTON METAL SPECIALTY CO. 


Eddington, Pa. 


exclusively to projects that would have 
been approved in a matter of time anyway 
and only a limited number of approvals 
represented any relaxation of standards, 
OWU hurried the approvals so as not to be 
in the position of adding to the cost of 
essential projects by delaying action on 
applications beyond the discount date. 
Office of Price Administration approval 
was not required since discounts had heen 
offered on ceiling or lower prices. The dis. 
counts had been in effect for almost one 
year. They were offered because the large 
volume of turbine and switchgear work had 
afforded substantial savings in unit costs 
and were withdrawn because of the drastic 
slump in turbine orders. Discounts on 
many electric motors manufactured by these 
companies were canceled May 14 and dis. 
counts on some power and distribution 
transformers had been canceled recently, 
The turbine and switchgear discounts ac. 
tually expired before May 16 and June 1, 
but orders on which firm price quotation 
had been made by May 1 and which bore 
OWU approval dated before May 16 and 
June 1 were held eligible for the reductions, 


Yellott Directs 
Locomotive Committee 


Dr John I Yellott has been selected to 
direct the new $1,100,000 program of the 
locomotive development committee of Bi- 
tuminous Coal Research, Inc, for increasing 
the efficiency of locomotives through the use 
of powdered coal, development of turbine 
drive and application of modern steam- 
power principles, it has been announced by 
the chairman of the committee, Roy B 
White, president, Baltimore & Ohio R R. 
Mr Yellott, who will make his headquarters 
in Baltimore, is now director of the Insti- 
tute of Gas Technology of the Illinois In- 
stitute of Technology and is the inventor 
of a new method of pulverizing coal 
through the direct action of steam. 

This newly organized research program 
is sponsored by six railroads and three coal 
companies, including the B & O, Chesa- 
peake & Ohio, Louisville & Nashville, New 
York Central, Norfolk & Western and Penn- 
sylvania R R; M A Hanna Co, Island 
Creek Coal Co and Sinclair Coal Co. 


Weigel Reelected 
ABMA President 


A C Weigel, vice-president of Combustion 
Engrg Co, was reelected president of the 
American Boiler Manufacturers Assn and 
Affiliated Industries at the association’s 57th 
annual meeting, June 3 to 6. Other reelected 
officers are Vice-president Frank G Brinig, 
president of Erie City Iron Works, and 
Secretary A C Baker. 

The Associate Members group, manufac- 
turers of boiler materials, parts and acces 
sories, elected the following ticket: Chair 
man, W P Thomas, president of Diamond 
Power Specialty Co; vice-chairman, J Row- 
land Brown, president of Reliance Gauge 
Column Co; secretary-treasurer, A C Baker. 
Mr Thomas succeeded Philip W Swain, who 
had completed his second term as chairman 


of the Associate Members. 
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A.P.1.—A.S.M. E. and-A.S.M. -E. CODES ‘CARBON STEEI 


4'—0” dia. x dia. x 82’—5” high Stabilizer 
Tower for a Texas Refinery. Fabricated to A.P.L.- 
A.S.M.E. Code, stress relieved and X-rayed. 250# 
working pressure. 


Heat Exchangers, for an Eastern Refinery, on the 
testing floor. Units have fusion welded Monel Metal 
shells and were built to customer’s specifications. 


48” dia. x 22’—6” long mud drum for a Vogt Water 
Tube Boiler designed to operate at 450# S.W.P. 
Fusion welded to A.S.M.E. Boiler Code. 


Battery of Absorption Columns in a Western Refinery. 
Units are 33” dia. x 41'—0” high and were stress 
relieved after welding. 


400 KV Industrial X-ray unit in our plate welding 
department. Exographs of welded seams can be quickly 


made because of the special motor operated rolls and 
traveling carriages which are adjustable to vessels of 
any size. 


HENRY voGT MACHINE co. 


or Incorporated 
BRANCH OFFICES: NEW YORK - PHILADELPHIA - CLEVE 
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PACKING 


RECOMMENDATIONS 


for water, steam, oil and gasoline service 


Next time you give stuffing boxes the 
regular, frequent check they need 
under today’s operating conditions, 
have near at hand Belmont’s Pack- 
RECOMMENDATION CHARTS. 
They will enable you to select from 
the complete Belmont line the pack- 
ing that is right for the job. There is 
hardly a conceivable service for which 
Belmont cannot provide the packing 


that will keep equipment operating at 
maximum capacity — without leaks 
that waste power, cut down produc- 
tion and cause expensive replacements. 

Belmont Distributors are located in 
every large industrial center, ready to 
serve you promptly from local stocks. 
Get the Packinc RecOMMENDATION 
Cuarts from the one nearest you — or 
send the coupon to us. 


Have us send you 


the handy PACKING RECOM- 


MENDATION CHARTS, plus infor- 


mation on the complete line 


of Belmont Packings 


THE BELMONT PACKING AND RUBBER COMPANY 
Butter & Sepviva Streets, Philadelphia 37, Pa. 
Gentlemen:. Please send PACKING RECOMMENDATION CHARTS 
Water... EJCold Water... (JBrine Ammonia... 
(Acids & Caustics... Chair... Gas... Gasoline... 
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APPOINTMENTS 


Briggs Clarifier Co announces appoini. 
ment of Charles W Miller, Jr as member 
of engineering staff. A M Andrews join; 
staff as one of chief service engineers fo; 
aviation div; George S Garrard is ay 
pointed chief engineer . . . Boyd V Giese 
heads flash welder div of Progressiy, 
Welder Co. A J Aulerich and Wm F 
Grimes form partnership of Aulerich an¢ 
Grimes to represent Progressive Welder 
Co in western Ohio industrial area. Duer 
Engineering Co is formed by Walter 
Pestrak and Paul L Duer to represen 
company in eastern Ohio and western Pa, 
. . » Monsanto Chemical Co advance; 
Norris Boehmer and Clarence Barbre 
to manufacturing superintendents. E W 
Lieben, W Neil and R L Miller are mad. 
operating superintendents. Henry V Moss 
is transferred from research laboratory at 
Carondelet, Mo., to Anniston, Ala., as 
supervisor of inorganic research. Dr Earl 
W Gluesenkamp and Dr James H Lum 
are appointed asst directors of research at 
company’s central research laboratories, 
John F Queeny plant announces promo. 
tion of Robert C Thumser to plant engi. 
neer. W C Durning was advanced to 
superintendent of power plant and Nor. 
ville Predock becomes superintendent of 
maintenance and construction. 


J F Lee is appointed merchandising man. 
ager for Graybar Electric Co in N. Y. 
and N. J. J P Darcy will assist him ... 
Major David R Webster resumes duties 
as sales manager at Reznor Mfg Co... 
Sterling Electric Motors, Ine announces 
appointment of Arval Morris as national 
sales manager . . . Clarence H Schuet- 
tenberg is appointed sales manager of 
Link-Belt Co’s stoker div, with head- 
quarters at 2410 W 18th St, Chicago, Ill. 
. - « Timken Roller Bearing Co elects 
Albert L Bergstrom vice-president of 
engineering. O J Horger is appointed 
chief engineer of railway div with C L 
Eastburg assistant chief engineer. P C 
Paterson becomes service manager. 


Continental Foundry & Machine Co 
announces appointment of Frederick 6 
Schranz as vice-president in charge of 
hydraulic and special machinery sales, 
with headquarters at 903 Grant Bldg, 
Pittsburgh ... C O Bartlett & Snow Co 
transfers John J Watson to Detroit sales 
ofice ... A Milne & Co is named n- 
tional distributor for wrought-iron bars 
manufactured by A M Byers Co... 
Morse Chain Co appoints Paul W Bern- 
hard advertising manager. 


General Electric Co appoints B F Ilsley 
manager of wire and cable div, central 
station divisions, which will be divided into 
two sections. Sales managers are J § 
Overstreet, cable div, and J J Curtin, 
magnet wire div. Carl A Salmonsen ' 
named manager of Philadelphia Works 
and Robert Paxton becomes manage ° 
GE Pittsfield, Mass., Works to su 

L E Underwood who retires. C A B Hal 
vorson, consulting engineer for lightiné 
div, retires after 47 years with compaly. 
J E N Hume, commercial vice-presides! 
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Are you in a fog about the future? 


Is it a question of: 


temperature? 


Obtaining high employee 
efficiency even on hot, 
humid days? 


Minimizing surface film of 
moisture on metal parts to 
avoid corrosion? 


Eliminating air—borne dusts 


Minimizing fingerprint etchings 
that mar metal surfaces? 


made by perspiring hands? 


Avoiding the errors in 
"miking" of metals which 
result from changing air 


Maintaining a quiet, dust-—free 
drafting room, without outside 
noises or winds? 


EASY ANSWER: | 


CARRIER can clear up these problems 
for you with the most advanced, 
scientific air conditioning. Carrier 
Air Conditioning and refrigeration 
today is the product of 43 years of 
specialized experience. They repre— 
sent the newest developments in 
proven principles and correct tech-— 
niques. You can depend on a Carrier 
installation for effective results, 
highly efficient operation, long 
life and low maintenance costs. On 
present or post-war plans for air 
conditioning, refrigeration and unit 
heating, consult Carrier first. 

No obligation. Write today. 


Carrier Corporation, Syracuse, N. Y. 


Carrier 


INDUSTRIAL HEATING 


AIR CONDITIONING ¢ REFRIGERATION 
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“PREformed or Non-PREformed 


8 x 19 Macwhyte Special Traction Steel, 
PREformed or Non-PREformed 


Safe, dependable, economical Mac- 
whyte Elevator Ropes are made of 
selected steels best for elevator serv- 
ice. Wire is drawn in Macwhyte’s 
own mill under complete metallur- 
gical control. 

The complete line of hoisting, coun- 
terweight, compensating and governor 
ropes made by Macwhyte, gives you 
the correct ropes for your equipment. 

Ask your Elevator Maintenance 


6x19 Macwhyte Traction Steel, 
PREformed or Non-PREformed 


Man to install Macwhyte Elevator 
Ropes. He can get them from Mac- 
whyte Distributors or Mill Depots. 


Send for this complete listing oi 
Macwhyte Elevator Ropes in 
handy, vest pocket size. Ask for 
Elevator Catalog E-9. NO. 822-£ 
MACWHYTE COMPANY 
2944 Fourteenth Avenue 


Specify MACWHYTE ELEVATOR ROPES 
CORRECT ropes for your equipment 


For economy of operation and maintenance; 
for dependable performance in continuous heav 
duty service over long periods, PENNSYLVANIA 
duplex, direct connected, synchronous motor 
driven compressors of the type illustrated have 
earned the endorsement of industry wherever 


installed. 


Please send for descriptive Bulletin No. 192. 


_ PENNSYLVANIA PUMP & COMPRESSOR C0. an 


BUSHKILL PARK ROAD, EASTON, PENNA 
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and manager of industrial divisions, and 
J W Belanger, manager of federal and 
marine divisions, have been named assistant 
managers of sales of apparatus dept. Karl 
H Runkle and R S Neblett will succeed 
them in their former positions. W YV 
O’Brien is appointed manager of central 
station divisions, succeeding H V Erben 
who became genl mgr of apparatus dept. 


Maewhyte Co appoints Fred M Sime dis. 
trict sales manager for Pacific Southwest 
and Wm J Brett district sales manager 
for Pacific Northwest Wickwire 
Spencer Steel Co announces appointment 
of Alvin F Franz as general superintend. 
ent of Buffalo plant . . . Allis-Chalmers 
appoints Charles F Codrington assistant 
to manager and A E Caudle sales man- 
ager of blower and compressor dept. Grant 
M Hinkamp joins company as industrial 
engineering specialist. J C Schaefer is 
named branch office manager at Youngs. 
town, Ohio. He succeeds E H Legler who 
is transferred to electrical dept at Mil- 
waukee. L E Stacey transfers to Wheel- 
ing, W. Va., as resident field engr. 


Public Service Corp of N. J. elects 
Lyle McDonald and Jacob T Barron 
directors. They succeed Edmund W 
Wakelee who died recently and John L 
O’Toole who resigned because of illness 
. .. Winslow Engineering Co advances 
R S Zirbel to production manager . . 

WPB approves new building and plant 
facilities of Marlo Coil Co, St Louis. 


Westinghouse Electric Supply Co ap- 
points Charles R Lee manager of New 
Orleans branch. G H Lineberry becomes 
apparatus and supply manager of Pitts- 
burgh district. Corpus Christi branch 
names C M Reynolds manager. L J Clay 
becomes manager of San Antonio, Texas, 
branch. In North Pacific district, Albert 
L Wiegenstein is appointed apparatus 
and supplies manager, and H E Bailey, 
with headquarters in Seattle, is made dis- 
trict utilities manager. 


Westinghouse Electric Corp announces 
appointment of John J Hayes as Pacific 
Coast district treasury manager. Gwilym 
A Price is appointed executive vice-presi- 
dent. Frank W Godsey, Jr, becomes 
manager of new products div. He succeeds 
G H Woodard, who is transferred to 
South Philadelphia as manager of aviation 
gas turbine div. C E Stephens, vice: 
president, retires after 45 years service. 
Gerard H Welch is appointed assistant 
to manager of switchgear and control div. 
Board of directors elects three vice-presl- 
dents to head treasury, law and patent 
departments and lamp manufacturing and 
lighting equipment divisions. They are 
L H Lund, William E Miller and Ralph 
C Stuart. H C Bourns is appointed cen 
tral district supervisor at Mansfield, Ohio, 
of refrigeration specialties department. 


Hewitt Rubber Corp announces prom 
tion of Joseph H Hayden to vice-pres! 
dent. William H Watkins is named 
comptroller and assistant treasurer - 
Beaumont Birch Co elects Wm G Dav 
enport president, Raymond A White: 
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How /HAYS Comb bustion Control 


saves miles and miles” 


necessary in manual 
of a steam plant ~to adjust boiler: 
dampers, air distribution, fuel feed, fan dampers. 
—-not to mention a dozen routine duties of oper- 
ating, inspecting, . maintaining. 

Now look at the Hays: Combustion Contzol 
method—orderly, harmonious, automatic, mea: 
sures every variable accurately; translates every 
need for adjustment into operating impulses; © 
transmits these impulses to the power units that 
make the adjustments: all done instantly—a com- 
plete and effective coordination whose advan- . 
tages are accuracy, sensitivity, speed.and power. 

You get far more efficient:combustion, with this. 
simple, well engineered, dependable method— 
save incalculable man-hours, save fuel, save 
important money. It's good business to see how if 
it can help you by seeing the Hays Visual Pre- 

© sentation. A Hays representative will show it to 
you—and a line to us makes the contact, 


MICHIGAN CITY.INDIANA,US.A 


& 
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FOR ALL GRADES 
OF LIQUID FUEL 


Enco Burner Units of Steam or Mechan- 
ical Atomizing Types are made in 
various sizes with capacities from | to 
1000 gallons per hour. 

Designed for operation either with or 
without air registers and for natural or 
forced drait. 

The Enco Interchangeable Atomizer 
is made for instant change of guns 
for operation by either steam or me- 
chanical system or to cover a wide 
range of capacity. 

Enco Atomizers are used with vari- 
ous types and makes of pulverized- 
coal and gas-burner units to provide 
a dual fuel unit for cold starting. or 
for full-load operation when coal or 
gas is not available, or use when oil 
is the more economical fuel. 

We have made many installations 
during the past 25 years and are 
ready to cooperate with those lookirig 
for better operation and assurance 
against loss of steam output. 


THE ENGINEER CO. 


735 West 
New York 6, N.Y. 


CEnco) 
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Jr, vice-president, G T Birch treasurer, 
M H Effrig secretary and Florence L 
Birch assistant secretary . . . Joshua 
Hendy Iron Works appoints C G Cox to 
executive staff... Wheelco Instruments 
Co names Emery J Stevenson secretary- 
treasurer . . . Clifford E Alden joins 
Foxboro Co with headquarters at home 
office, Foxboro, Mass. Harry D Wagner 
is added to company’s Cleveland staff .. . 
Rockbestos Products Corp elects H O 
Anderson vice-president in charge of sales 
... W B Connor Engineering Corp 
appoints Harry A Pillen Co, 626 Broad- 


’ way, Cincinnati 2, Ohio, and Allen, Mitch- 


ell & Co, 1053 3lst St N W, Washington 
7, D. C., to handle Dorex adsorption equip- 
ment and Kno-Draft diffusers. 


Elmer L Lindseth 


Cleveland Electric Illuminating Co 
elects Elmer L Lindseth president to 
succeed Eben G Crawford who died 
April 17. He was also elected a director 
and member of executive committee. Dean 
C Ober becomes vice-president succeeding 
Mr Lindseth . . . Los Angeles Dept of 
Water and Power promotes Burton S 
Grant to asst chief engineer of water 
works and William S Peterson to asst 
chief electrical engineer. Laurance E 
Goit is head of municipal water system 
and Charles P Garman becomes execu- 
tive head of power system. 


Clark Mfg Co, 1830 E 38 St, Cleveland 
Ohio, announces change in nationwide sales 
and distribution of products. Previously, 
steam and vacuum traps, pressure regula- 
tors, separators and other steam specialties 
were manufactured by Clark for another 
company. From now on product designing, 
engineering, manufacturing, sales and dis- 
tribution will be under Clark Mfg Co and 
sold as Clark fluid controls .. . Baldwin 
Lecomotive Works formed Baldwin Loco- 
motive Works of Canada, Ltd, with head- 
quarters in Toronto. Officers elected are: 
Ralph Kelly, president; W Horace Hol- 
comb, vice-president; W N Brownlie, 
managing director; H D Humphreys, 
secretary-treasurer and T E McFalls, 
asst secretary-treasurer. 


Detrex Corp, Los Angeles branch, estab- 
lishes new offices at 318 West 9th St, Los 
Angeles 15, Calif .. . R-S Products Corp 
appoints Fluid Controls Co exclusive 
valve distributors . . . Morse Chain Co 
announces appointment of Frank M Haw- 
ley as vice-president and general manager 


STOP FISH 


BY ELECTRONICS 


Available Now on Your Priority 


This patented fish control method 
employs modern electronics in over- 
coming a serious operating and mainte- 
nance problem. Fish of all sizes are kept 
at a Safe distance from intake structures, 
or screens, by the use of an Electronic 
Control Unit. This equipment, gener- 
ating special electrical impulses, ener- 
gizes an electrode system designed and 
engineered for your particular fish con- 
trol problem. 


The Burkey Electric Fish Screen has 
been thoroughly proven through years 
of service in Condensing Water Intakes, 
Hydroelectric Plants, Water Systems 
and Industrial Pumping Installations. 
DOES NOT STUN OR KILL FISH. 


Recommended by State Conservation Officials. 


Free literature and quotations upon request. 


Electric Fish Screen Co. 


1130 No. Poinsettia Place 
Hollywood 46, California 
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You always know belt tension is right on a Flat Leather Auto- 
matic Tension drive. Thé pivoted motor base regulates ten- 
sion automatically — high when the load is heavy, low when 
the load is light. There is no gradual, undetected slackening 
of the belt until it wears out from heat due to slippage! 


Efficiency remains high above or below rated capacity (and 
most drives do run at less than rated capacity most of the 
time). A flat leather belt on a pivoted motor base drive oper- 
ates at close to maximum efficiency from 50 to 150% of 
tated capacity at rated tension. Other short-center drives lose 
efficiency rapidly at loads either lighter or heavier than rated. 


Production continues, uninterrupted, because the F.L.A.T. 
drive is never stopped for base adjustment. 


Ask your Graton & Knight distributor for a demonstration. 
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FFICIENCY HIGH... 


Dependable, trouble-free service on a Flat Leather Auto- 
matic Tension drive is provided by “Research” Leather Belt- 
ing, manufactured by processes which make it ideal for drives 
operating at higher speeds, over short centers and small 
pulleys. 


Its greater pliability means it can withstand the constant 
flexing. Its “‘built-in” pulley grip means less tension required 
to deliver full power without slip. No idlers are necessary. 


A ‘‘Research” Leather Belt ona F.L.A.T. drive will outlive a 
rubber V-belt on a corresponding drive by better than 2 to 1. 
Write Graton & Knight Company, 333 Franklin St., Worcester 
4, Mass, for new, free Belting Manual. 


GE 


from Graton & Knight's line of leather belting—the most complete for all applications. Manufactured 
under one control from green hide to finished product. Branches and distributors everywhere. Look under 
“Graton & Knight’ in “Belting” section of Classified Telephone Directory or THOMAS’ REGISTER. 
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TURBINE GENERATORS 


202 


MURRAY 


500 KW—PACKAGE TYPE 


The unit shown above was designed to deliver 500 
KW 50 cycles alterating current on steam at 285+ 
gauge, 700 degrees F., an exhausting condensing to 
27 inches vacuum. Thirty identical units were fur- 
nished. 


Equipment included trip and throttle valve, oil relay 
governor controlling single throttling inlet valve with 
hand valve control for partial load operation, all 
service connections above floor line except gen- 
erator leads, drain piping brought to one point, and 
structural steel baseplate. The baseplate is suffi- 
ciently rigid so that the unit can be handled in one 
piece, and installed on the simplest of foundations. 


While “Package Type” units are furnished for export 
for installation in remote areas not previously sup- 
plied with power, similar designs can be made for 
industrial plants for main or standby power supply. 


MURRAY also produces: 


Mechanical drive turbines, horizontal and vertical 
Reduction Gears Steam Boilers 


MURRAY IRON WORKS COMPAN 


¥ 


(498c) 


BURLINGTON, 
“Steam Power Equipment for Three Quarters | 


and his election to board of directors. He 
succeeds C J Kenerson, who retires ag 
active head. Stanley B Waring is elected 
secretary-treasurer . . . Edmund Hanlon 
and Martin Cozdenovich join staff of en. 
gineers in marine dept of Foster Whieeler 
Corp .. . Aeroil Burner Co changes 
name to Aeroil Products Co ... BF 
Goodrich Chemical Co appoints T 
Blake chief engineer. F V_ Morrison 
becomes plant engineer at Port Neches, 


Welding Research Council of Engi. 
neering Foundation announces appoint. 
ment of W Spraragen as director. He 
will administer work of Pressure Vessel 
Research Committee now being organized 
..- Osborn Mfg Co appoints Robert 
Wier, Jr, general sales manager of brush 
div ... F J Hood was elected presiden 
of Refrigeration Equipment Mfrs Assn, 
He succeeds Arthur B Schellenberg. 
Other officers are H F Spoehrer, vice. 
president; Edward M Flannery, secre. 
tary; J A Strachan, treasurer and R 
Kennedy Hanson continues as executive 
secretary ... John M Rice is appointed 
member of board for registration of pro. 
fessional engineers in Pa. 


CURRENT AWARDS 


Roxalin Flexible Finishes Inc and Pat 
terson-Kelley Co, Inc have received the 
Army-Navy “E” flag. Four plants of West- 
inghouse Lamp Div received the first 
white star for their “E” flag. Union 
Metal Mfg Co has won their second white 
star. 


Maewhyte Co and Buffalo Forge Co have 
been awarded three stars each. Ke- 
wanee Boiler Co received their fourth 
white star. 


Foster Wheeler Corp and Babcock é 
Wilcox each received the fifth star for 
their “E” flags. Nordberg Mfg Co has 
been given a fifth award for Navy “E 
pennant and the fourth award for the 
Maritime “M” pennant. 


OBITUARIES 


C Walter Spalding, manager power trans 
mission machinery of Link-Belt Co, died 
suddenly on May 25. 


Edmund A Doyle, 64, consulting engi- 
neer for Linde Air Products Co and former 
president of American ‘Welding Society. 
died suddenly at his home May 4. 


Charles G Heydon, 60, sales engineer {0 
Wright-Austin Co died on May 9°. 


W A Russell, second vice-president of 
American Society of Heating and Venti 
lating Engineers and district manager for 
Hoffman Specialty Co, died May 12 # 
Osteopathic Hospital, Kansas City, Mo. 
Clinton J Murtagh, 74, stationary ene" 
neer for Roberts & Cantwell Co, died t 
cently at his home in Utica, N. Y. 
Benjamin B Mills, 73, former engineer # 
Deer Island pumping station for Bostos 
Mass., and earlier with Boston Elevated 
Railway, died at Somerville on June 1. 
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SARCO TR-40 
REGULATOR © 
Controlling cooling coil 


Strainer Blender on showers 


the TWIST 
WRIST 


Whenever a steam fitter breaks. a line and inserts a 
Sarco strainer, a steam trap or a temperature con- 
trol, he makes a permanent contribution to the effi- 
ciency of that part of the plant. Increased output of 
the steam equipment, dependable operation, in- 
creased quality of the product and the fuel savings 
that invariably follow will go on for years as a result 
of an hour's work. 


IT’S TIME TO CONSIDER 


Steam helped the war effort, but steam economy 
will be necessary for industrial survival in peace. All 
over the plant, you will find spots where the man 
with the wrench can easily insert inexpensive Sarco 
Steam Savers that were overlooked or not available 
at the time. 


HOW TO BEGIN 


Easy does it. Call in the Sarco representative for a Bucket trap on engine 
trans re-check on your steam engineering. Order a supply 
0, died ) of the traps you need. Then, during shut-downs or 
. on | oa long week-ends, the man with the wrench can slip 
Lars \ them in. Before you realize it, your plant will be on 
—— the way to post-war competitive efficiency. 


incet fa Then you can go after the temperature controls and 


7 at ly some of the applications which are suggested in the 


circles above. TR-22 control on 
met Kettle 
y 12 at 


Mo. 


Y. 
NEW YORK 17,N. Y. A Steam 


r Bostot. 
Elevated Represented in Principal Cities SARCO CANADA, LTD., 85 Richmond Street, West, TORONTO, ONTARIO 


une l. 
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COCHRANE 


I Valve absolutely balanced; does not 
bind or stick; water sealed; never 
leaves its seat; self-cleaning; has 
large ports for handling water rapidly 
and less operating pressure is re- 
quired to expel condensate; pilot 
valves are unnecessary; no stuffing 
boxes, packings, springs or links; 
valve can be held open by handle 
on cover. 


@ Valve Seat; a sleeve with longitudinal 
ports; removable after loosening 
screws. 


$B Inlet at top: no possibility of trap 
b i air b 1; deflector pre- 


vents entering water from striking 
float. 


4 Gauge glass, with guards and try 
cock. 


3 The Rotary Valve Seat is attached 
directly to float stem; one moving 
element. 


Upon taking off cover, the float and 
attached valve lift out at once. 


Write today for further particulars 


COCHRANE CORPORATION 
A DIVISION OF AMERICAN ENGINEERING COMPANY 


3106 N. 17th St., Philadelphia 32, Pa. 


SEPARATORS PURIFIE 


SPECIALTIES 


PRESSURE VALVES, BLOW OEE VALVES | 


| 


| “Trademark Reg. U.S. Pat. Of. 


“MEGGER”™ 
GROUND TESTER 


The “Megger” Ground Tester measures resistance 
to earth of ground connections, quickly, easily and 
accurately. Simply connect the instrument to the 


installed ground and to two reference grounds.. 


turn the crank and read resistance directly on the 
scale. Unaffected by polarization, electrolysis, 
stray earth currents or by the exact location or 
resistance of the auxiliary ground connections. 
Ranges from 0-3 ohms to 0-30,000 ohms. 


““Megger” Ground Testers are invaluable for 
determining the nature of ground connections, and 
whether they are in condition to perform the serv- 
ice for which they are designed and installed. 
During the past 15 years these instruments have 
become standard equipment among many power 
companies, railroads, telegraph and telephone 
companies and industrial plants throughout the 
U. S. A. They are as rugged, reliable and simple 
in operation for ground resistance measurements 
as are our “Megger” instruments for testing 
insulation. 


Write for illustrated Technical Bulletin on 
Ground Resistance Testers No. 1285-P. 


POWER ® July. 


1211-13 ARCH ST. | 
PHILA. 


7, PA. 


PRAINER 
(5) 
(6) | 
| 
| \ 
| 
| 
| 
| | 
| 
4 
* 
AMES G. BIDDLE C0.- 
204 


JEFFREY 
CATALOG 
No. 778 


Send for this 60-page manual which 
presents, both pictorially and sche- 
matically, various popular systems 
with related equipment for handling 
coal from receiving point to stoker— 
and removal of ashes — in any size 
plant. 


ACTURING COMPANY 
932-9? North Fourth $t.. Colambes, 


rmlaghem 3 Chlcege Ceaver 2 Mousten Hew York 7 
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SELF-DESCALING 
EUREKA “AMBEST" METALLIC PACKING 


Keeps Good Rods Tight EVAPORATOR 


Without Scratching 


Made of long pliable strands from anti-friction 
metallic alloy, lubricated and graphited—a universal 
packing wherever rods are in good condition—suit- 
able for all pressures and temperatures up to 550° 
—lasts indefinitely. 


One size which can be separated for use on any 
size rod or valve stem. 


Send for sample for 
trial. Ask for 36-p. EU- a 
REKA PACKING CATA- EUREKA 
LOG covering complete 


EUREKA PACKING CO. 294-296 - 46th St. Brooklyn 20, N. Y. 


The self-cleaning tubes (U. S. Pat, 
offer new advantages to power plants 
for producing feed water. When tube 
is heated difference in expansion of 
Monel strip and Admiralty tube causes 
it to curve. Cooling straightens it. 
Flexing shrugs off scale. 


STEAM CONDENSERS 
EVAPORATORS 


Solving 80°/, to 90°, of all tube-cleaning problems 
is easy. It can be done without recourse to special de- : DISTILLERS @ FUEL OIL HEATERS 
signs or equipment—if you have the right formula. A : 
review of literally thousands of tube-cleaning prob- : FEED WATER HEATERS 
lems presented to Wilson Engineers shows that in eight 
or nine cases out of ten, the problem can be solved by COOLERS 
this simple formula: Fresh Water Lubricating Oi 


Choose the proper motor, cutter-head and acces- STEAM JET AIR EJECTORS 
_ sory for the job. 
VENT CONDENSERS 


of the right kind of tube cleaning apparatus on 
hand when you need it. You may save valuable rH FAT 
down-time this way. 


It's easy to apply this formula when you have a copy . 

of the Wilson Tube Cleaners Check List. It will help you TRANSFER 

choose the correct Wilson motor, cutter-head, brush, i 

flexible shaft or other accessory to assemble a tube ‘ 

cleaner that will do your job—and do it quickly. In PRODUCTS INC 

addition it contains a list of valuable suggestions on , 

planning ahead, and Engineers Manufacturers 
int d 

ation tage CARBONDALE, PENNSYLVANIA 

Your copy will be sent ae Sales Office 

on request. Cm eee. % 90 West St., New York 6, N. Y. 

West Coast Representative 


HARRY W. PARSONS, Inc. 
24 California St., San Francisco 11, Col. 


FOR THE PROBLEMS OF TODAY 


a Plan ahead—it will assure you of having enough 


THOMAS C. WILSON Inc. 
21-11 44th AVENUE, LONG ISLAND CITY 1, NEW YORK 
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For example, we have supplied the 
complete fabricated piping for many steam and 
electric generating stations, under Lend Lease, 
for the Union of Soviet Socialist Republics. 


HIGH QUALITY, DEPENDABLE 
SHAW Pre-Fabricated 
Piping Installations 


Whatever your piping requirements — large or small — 
call on Shaw. You get the benefit of our 52 years of 


specialized experience in the Pre-Fabricated Piping field. 


Benjamin F. Shaw Company 


Second and Lombard Streets 
Wilmington 99, Delaware 


SINCE 1893 Known for 
Dependable Delivery and 
Quality PRE-FABRICATION 
AND INSTALLATION. 


BPOWER July, 1945 


\ 
aa 
j 
Pat, 
olants 
| tube 
on of 
-auses 
ns it. 
1 Type | 
4 
RS 
— 
Ju y 194 
207 


SAVING HUNDREDS OF DOLLARS 
ANNUALLY ON COAL ALONE 


At Greve Park Inn, Asheville, N. Carolina, Canton Lo-Set 
Ramfeeds replaced another well known make Ramfeed Stoker, 
saving almost 50% of previous fuel bill, as Mr. Roberts, Chief 
Engineer, reports. The savings resulted not only because more 
efficient stokers were installed, but also because Canton helped 
re-engineer steam production and use in entire plant — another 
valuable Canton service. 


INCREASED STEAM OUTPUT 
OVER 50% WITH SAME BOILER 


A detailed view of two Canton Vulcan Ramfeed Stokers showing 
the Synchronized Combustion Control panel at right. This large 
Eastern rendering plant, Norton and Company, Alexandria, Virginia, 
requires a maximum output of steam—depends on Canton Stoker 
firing to deliver 200% of the boiler rating. Cantons furnish steam at 
constant pressures, at the same time saving over 25% in fuel costs. 


HIGHEST OPERATING EFFICIENCY 
WITH LOWEST MAINTENANCE COST 


The E. & W. Dyeing Corporation, Paterson, N. J., require a huge 
volume of steam for their processing and heating operations. With 
increasing demand upon the two 250 H. P. boilers formerly oil fired. 
the change-over to coal firing with Cantons made possible efficient 
operation at 200% of rating and easily met the higher demand for 
steam. Mr. R. Ulinick, Purchasing Agent for E. & W.. reports “com- 
pletely satisfactory service from the two Vulcan Ramfeed Cantons 
with no repairs necessary since installation.” Another example of 
Canton’s dependable service and worthwhile savings. 


CANTON . ONLY STOKER 
Guaranteed § YEARS | 


Canton buyers receive this added Bond of Insurance against 
DEFECTS—and even WEAR itself. This is the best reflection of 
Canton in-built ruggedness and durability that means long stoker 
life and dependable operation. 
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FUEL AND MANPOWER 
SAVINGS MORE THAN PAY 
FOR CANTON INSTALLATIONS 


Fuel burning efficiency has never been 
more important than in the present emergency. 
Hundreds of Canton Stoker installations are 
making new records for saving fuel and man- 
power . . . keeping maintenance 


costs low. Canton Stoker’s cooperative 
engineering, proper installation and 
trouble-free performance enable you to 
count on fuel and manpower savings that 
make the investment quickly self-liqui- 
dating. 


54 Types AND SIZES 
OF CANTONS TO MEET 
EVERY NEED up to 800 H. P. 


Every Canton Stoker installation is engi- 


CANTON LO-SET 
Designed for limited 
space. Saves costly 
pitting and boiler 
changes. 


neered for the specific job. The 
completeness of type and size range 
(with Canton’s dependable Synchro- 
nized Combustion Controls) assures 
successful, economical performance. 
After thorough analysis of your needs 
by Canton engineers, you select the Canton 
mode] that will certainly meet all requirements. 


- SEND FOR COMPLETE FACTS NOW 


t Informative bulletins are available for detailed in- 
ri formation on all Canton Stoker models. Our staff of 
Field Engineers is at your service for Free Consultation 
on Combustion Problems. Use the coupon or write, wire 
or phone us today. 
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CANTON VULCAN 


Rugged ramfeed 
construction carries 
heaviest industrial 

loads continuously. | = 


CANTON STORER CORP 


Ji of 
» 
2 


ORATION 


741 ANDREW PLACE, S. W., CANTON, OHIO 
Gentlemen: 


..-Please send all descriptive literature at once 


..._Have a CANTON Engineer interview us immediately 
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C. H. WHEELER 
OF PHILADELPHIA 


STEAM CONDENSERS 


AIR EJECTORS 


MECHANICAL DRAFT 
COOLING TOWER 


DECK MACHINERY 


C. H. WHEELER 


19th St. & Lehigh Ave. 
Philadelphia 32, Pa. 


MANUFACTURING Co. 


Just 4 Parts 


FLEXO JOINTS 


—are used wherever a flexible or 
swing pipe joint is required for con- 
veying steam, compressed air, water, 
oil and other fluids under high or 
low pressure. 


Simplicity is one of the outstanding fea- 
tures of FLEXO JOINTS as there are no 
springs, ground surfaces or delicate parts 
embodied in their construction. They are 
equally as simple to install and will out- 
last the pipe to which attached. They 
are reasonable in first cost and their 
maintenance cost is negligible. 
Pipe sizes from '/ inch to 3 inches for all 
pressures to 1350 Ibs. superheated steam. 
Write for complete bulletin. 
FLEXO SUPPLY 
COMPANY Inc. 
4219 Olive Str. 
ST. LOUIS (8) MO. 
In Canada 


S. A. ARMSTRONG LTD., 
115 Dupont Str. 
Toronto (5) Ont. 


in a time of national crisis. 


IT HAS THE ENDURANCE OF nee 


MILLIONS 


OF “MAKES” AND "BREAKS" IN THE ELECTRICAL CIRCUIT 


The mission of a Mercoid Mercury Switch in an automatic control is to 
assure longer life and greater dependability—minimizing the need for atten- 
tion after the control is in service. Mercoid Controls lend themselves to 
quick installation and adjustment, all of which are invaluable contributions 


Mercoid Switches, the distinguishing feature, used exclusively in all 
Mercoid Controls, are especially designed types of hermetically sealed 
mercury switches. They are not affected by dust, dirt, moisture or corrosive 
gases, nor are they subject to open arcing, oxidation, pitting or sticking of 
contacts—common causes of trouble. 

Keep these important facts in mind when selecting automatic controls. 


MERCOID CONTROLS 


FOR HEATING, AIR CONDITIONING, REFRIGERATION, AND INDUSTRIAL APPLICATIONS 


THE MERCOID CORPORATION, 4205 BELMONT AVE. CHICAGO 41. ILL. 


PROTECTOSEAL 


SAFETY 
CANS 


REDUCE WASTE. Protectoseal Safety 
Cans eliminate spillage and waste com- 
mon in handling fluids because the 
spout and cap are designed for easy, ac- 
curate pouring. The spring-closed cap 
is operated by the carrying hand for 
quick starting and dripless cut-off. The 
large spout is also the fill opening. 


GUARD AGAINST FIRE. The double 
perforated-metal fire baffle in the spout 
prevents fire from reaching the contents 
of the can and safeguards against explo- 
sion. This baffle also acts as an efficient 
strainer and may be easily removed for 
cleaning when necessary. It does not 
hinder flow as a 5-gallon can may be 
filled or emptied in less than a minute. 


STOP LOSS. Evaporation losses of vol- 
atile fluids, common in ordinary con- 
tainers, are prevented in Protectoseal 
Safety Cans by the gasketed spring-held 
cap. Pressure on this cap is at the cen- 
ter, insuring a leak-proof seat. Heavy 
construction and reinforcing bottom 
shock ring prevent breakage of can and 
loss of contents from rough handling. 


APPROVED. Protectoseal Safety Cans, 
made in 7 sizes from 1-q¢t. to 10-gal. ca- 
pacity, are approved by Underwriters 
Laboratories and Associated Factory 
Mutuals. Write today for complete 
data on the PROTECTOSEAL line of 
Fire Baffle Fill and Vent Fittings, Safety 
Cans, Plunger Cans, Thawing Cans, and 
Wash Tanks. 


PROTECTOSEAL COMPANY 
1938 SO. WESTERN AVE. 
CHICAGO 8, ILLINOIS 


PROTECTOSEAL 
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FAIRFIELD 


Coal aud PLATFORM HANDRAIL ROOF 


SYSTEMS 


PLATFORM & HANDRAIL 


ELEVATOR 


COAL STORAGE 
SILO 


SCREW CONVEYOR 


-MOTOR 


SCREW C 


rs 


PLATFORM & HANORAIL 


ScALE 


every is designed 
fo fit your particular ne 


® Illustrated is a typical Fairfield coal 
handling system showing how the coal is 
handled automatically from car to storage 
Silo to stoker or pulverizer. 


The Fairfield Silo is built of vitrified 
glazed tile—does not absorb moisture—air 
channels provide effective insulation—loca- 
tion outside the power plant eliminates dirt 
and dust from boiler room—takes up mini- 
mum space. 


The system provides a choice of methods 
for handling coal from storage to stoker or 
pulverizer. The two most common are the 
serew conveyor, as illustrated bottom left, 
or a weigh larry. 


The Fairfield system often includes com- 
plete ash handling equipment and silo for 
storage. 


If you anticipate conversion to coal, addi- 
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tion to your present plant, or erection of a 
new plant, consult a Fairfield Engineer for 
dependable, efficient, low cost coal and ash 
handling. Catalog upon request. 


ENGINEERING CO. 


Builders. of Coat aud Haudling Equipment 
320 CHICAGO AVENUE °° *° MARION, OHIO 
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FEED AND 
GENERAL HIGH 
» PRESSURE SERVICE 


BLOW—CLEAN—SPRAY 
with TORNADO 


With its 1 h. p. G. E. motor, TORNADO 
Portable Electric Blower blows dust, 
dirt and lint out of motors, generators, 
shafting, etc. With bag and attach- 
ments added, it is convertible into a 
Vacuum Cl . for cl ing shelves, 
bins, floors and light salvaging. With 
other attachments, it can be made into 
a Sprayer, for spraying insecticides. 
Keeps equipment and plant clean for 
increased production and lower costs. 
es power—reduces hazards—low- 
ers upkeep. 
Request details and 
FREE TRIAL Offer 


BREUER ELECTRIC MFG. CO. 


5114 Ravenswood Ave., Chicago 40 - 


GRADUATIONS 
EVENLY SPACED 
READS DIRECT 
NO CONSTANT 
NO GUESSING 


HENSZEY FLOW INDICATOR 


To know the rate of flow at any one instant, at any time, requires 
a flow indicator that is accurate and easy to read — like the 
Henszey Flow Indicator. This rugged instrument goes right in 
the line and indicates the flow accurately from zero to 100 per 
cent — indicating a pulsating flow exactly as it occurs. 


With only three moving parts, the Henszey Flow Indicator stays 
on the job — breakdowns due to complicated mechanisms and 
gears are eliminated. 


Henszey Flow Indicators are satisfactorily performing in nation- 
ally known paper mills, chemical plants, petroleum refineries, 
milk condenseries and other vitally important industries. 


Send for Bulletin Fi-1 
HENSZEY CO.  Dept.p7 Watertown, Wis. 


FLOW INDICATORS 


Continuous Blowdown @ Distillation Systems @ Heat Exchangers 


Feed Water Meters @ Boiler Feed Regulators @ Proportioning Valves 
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Wherever you find 

tapered roller bearings; alloy steel; seat 

less steel tubing; or. rock drilling bits; 
identifies a gensme Timken 
with all chat this implies—superior 


ity, performance and endurance. 


"These inherent advantages arent Wis- 


“ble; they are revealed only in sepwice, 
but you can be sure of getting them in 
full by making sure that the trade-mark” 
“TIMKEN” is on. every tapered roller 
bearing, every bar-of allay) every 
Seamless steel tube and every. rock. 
you 


THE TIMKEN: “ROLLER BEARING 
COMPANY, 6, OHLO 
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ROTO 


A delay of only a second or two at 
each tube, can mount up to hours lost 
in cleaning a tubular unit. Roto Tube 
Cleaners, with operating air valve on 
the motor, enable the operator to 
control the equipment by himself. By 
eliminating delays due to signalling a 
helper at some remote point, valuable 
seconds are saved on every one of 
the hundreds of tubes cleaned, often 
saving hours on the entire job. In- 
vestigate the advantages which Roto 
Tube Cleaners offer. Write. 


ROTO Division 
of Elliott Company 


145 Sussex Avenue, Newark I, N. J. 


LLPA 


The AIR CUSHIONED 
PACKING—FOR HOT 
and COLD WATER ..... 


Try No. 100 ALLPAX on high speed feed water 
pumps, boiler feed pumps, outside packed plunger 
pumps. Stands the gaff of brine or dirty, oily water. 


Always resilient with air cushion effect produced by 

myriad of air cells. Anti-friction metal in packing assures long wear and minimum fric- 
ton. Recommended for temperatures not exceeding 250° F. Sizes from 3/16” to 112”. 
Send trial order today to your nearest distributor or direct to us. 


THE ALLPAX CO., INC., MAMARONECK, N. Y. 
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RUST 


TAKES 
HOLIDAYS! 


RUST stays on the job 
every day. When equip- 
ment or material must lie 
idle, whether for a short week 
end or a long lay-up, it needs 
the positive protection of Tec- 
tyl. Easily applied by spray- 
ing, dipping, brushing, or 
flushing—Tectyl is econom- 
ical to use, sea/s metal sur- 
faces against corrosion for as 
long as two years. The Tec- 
tyl thin film is transparent 
and comes off quick and clean 
with kerosene. 


There is a 


TECTYL 
Product for every 


rust problem 


VALVOLINE OIL COMPANY 
431 Main St, Dept. 29G, Cincinnati 2, Ohio 
Refinery at Butler, Pennsylvania 
General Offices, Cincinnati, Ohio 
New York-Atlanta -Pittsburgh-Detroit -Chicago 
Los Angeles-Vancouver - Washington, D. C. 
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Get Greater Load Capacity 
in a Smaller Housing 


With the Philadelphia AIR KOOLED 


| Worm Gear Speed Reducer 


comparative sizes of a size 675 
ry Type AT standard unit (in blue) 

and a size 475 AirKooled unit. 
Both deliver 20 HP at 1750 RPM. 
Ratio 4 6/7 to 1. 

The cut-away drawings show 
Y the double-walled, finned hous- 
ing and the flow of air around 
the oil reservoir. 


Considerable space and weight savings have been made possible by the design of 
Philadelphia AirKooled Worm Gear Reducers as compared with standard heavy duty 
type worm gear units. 

The AirKooled design features a suction fan, mounted on the worm shaft, which 
draws air through the double-walled, finned housing. This dissipates generated heat, 
and thereby maintains a higher contact oil film strength and greatly increases the 
horsepower ratings at worm speeds of 580 and 1750 RPM. For all ratios at 1750 RPM 
the ratings are approximately doubled, so the AirKooled unit is about two sizes smaller 
than a standard unit of the same capacity. 

Let us tell you what these savings can mean to you. 


*hicago SEND FOR BULLETIN 250....0on your Business Letterhead 


D.C. 


{Csi 


GEAR INCORPORATED industrial Gears and Reducers 
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ONE OF THE REASONS 6 OUT OF 10 PICK U.S. GAUGES 


forms and tempers its own Bourdon 


rig 3 tubing starting from scratch with 

Fes tube stock. It is, in fact, the only 

: gauge manufacturer making Bour- 
don tubes from raw material. 


WHY 6 OUT OF 10 CHOOSE U.S. GAUGE 


It’s a fact that U. S. Gauges are 

standard in over 6 out of every 10° 

pieces of original equipment. You 

THE HEART OF A GAUGE can credit that acceptance to U. S. 

1S THE BOURDON TUBE Gauge’s Manufacturing Control, a 

watching raw materials, manufac- 
masterpiece of accuracy; it must 

be non-porous, non-corroding turing, assembling, calibration, test- 

ing, and inspection. No gauge 

resilient and fatigue resistant. To of 

control each of these essential Pha & 


characteristics, U. S. Gauge draws, leaves the plant. 


UNITED STATES GAUGE CO. 


SELLERSVILLE, PA. 


Manufacturers of Pressure, Temperature, Flow, 
Electrical and Level Measuring Instruments 
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not a single service failure 
reported from dezincification 
after 9 years for 


CHASE 


ANTIMONIAL ADMIRALTY* 


F you’re looking for long service life in a condenser 
I tube, look at the performance record of Chase Anti- 
monial Admiralty. AZi/lions of pounds of this unique alloy 
have been installed since 1935 .. . yet not one service 
failure has been reported from dezincification. 


You pay no more for Chase Antimonial Admiralty than for 
plain Admiralty. Actually, the presence of antimony may reduce 
considerably the yearly costs of condenser tubes —by increasing 
resistance to dezincification. Before you buy, consider the advan- 
tages—in service, in savings—of Chase Antimonial Admiralty. 


TO BE KEPT IN MIND. Chase Antimonial Admiralty offers you 
outstanding service life because it is (1) extraordinarily resistant to de- 


zincification; (2) virtually immune to intercrystalline 
i’ corrosion; (3) costs no more than plain Admiralty. 
Just phone the nearest Chase Warehouse or Service 
Office for full information. 


*U.S. Patent No. 2,061,981 


CHASE BRASS & COPPER CO. 


—Itncorporated — 
Waterbury 91, Connecticut 
SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


ALBANY f CINCINNATI ~ INDIANAPOLIS MINNEAPOLIS PHILADELPHIA SAN FRANCISCO 
ATLANTAT CLEVELAND) KANSAS CITY, MO. NEWARK PITTSBURGH | SEATTLE 
BALTIMORE DETROIT LOS ANGELES NEW ORLEANS PROVIDENCE LOUIS 
BOSTON HOUSTON) MILWAUKEE NEW YORK ROCHESTERf WASHINGTON t. 
CHICAGO Indicates Sales Office Only 
This is the Chase Network —handiest way to buy brass 
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Make Your Overhead 
Valves SAFE And 
Easy to Reach--- 


Control 
from 
the floor 


With the Babbitt Rim for Valves you 
eliminate danger and banish the step 
ladder. You can now place your 
valves wherever they come econom- 
ically and conveniently. They fit any 
valve. Let us tell you more about them. 
Write today. 


BABBITT STEAM SPECIALTY CO. 


New Bedford, Mass. 


Franklin St. 
SPRINGFIELD, MASS. 


HERCULES 
Seams 
FLOAT 


GUARANTEED 
TO STAND UP! 


Every Hercules Float carries our guaran- 
tee to stand up under 350 Ibs. working 
pressure and 500 degrees temperature. 
Fabricated of seamless copper under our 
special spinning process. Hercules Floats 
are uniform in thickness and high in 
mechanical strength. 

You can depend on Hercules for floats— 
in standard shapes up to 10 in. and in 
special types to your specifications—to 
give long, dependable, economical serv- 
ice. 

Insure care-free maintenance of water 
an other equipment y specifying 
‘““HERCULES.,”’ 


HERCULES FLOAT WORKS 


Improved WESTPORT JOINT 


ae Old Style BACKING RING JOINT 


A Smooth Pipe Contour 


AT THE BASE OF EVERY WELD! 


The Westport Patented Welded Joint pro- 
vides a smooth pipe contour at the base of 
every weld! There are no icicles... no protru- 
sions .. . and thus offers a method that ac- 
tually strengthens your pipes! 


This new method, especially suitable in the 
welding of heavy wall piping for high pres- 
sure and temperature conditions, is proving 
satisfactory in lines operating at 1250 pounds 
per sq. in. and 925 degrees F. total tempera- 
ture steam service. 


Mitchell's service includes this Westport 
method, which consists of a joint in which the 
ends to be welded are formed and machined 
to provide a U-shaped groove, joining the lips 
at the root of the weld by the oxyacetylene 
process and completing the joint by the usual 
electric arc procedure. 


This provides greater flexibility in alignment 
of pipe, valves and fittings. 


ENGINEERS’ NOTE 


DO YOU HAVE ANY PIPING 
PROBLEMS WE MIGHT BE ABLE 
TO HELP YOU SOLVE? ALL 
types of prefabricated piping jobs 
are today being done by W. K. 
Mitchell & Co. Years of piping 
research and experience has 
taught us the solution to piping 
troubles. If we can be of help, 
please call on us. Our Engineers 
are always at your service. Write 
for further details and data. 


1899 


W. K. MITCHELL & CO., INC., Philadelphia 46, PA. 
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Make Your 
Next Packing Jp 
L-A-S-T! 


During these days of increa: 
production, it is especially | 
noying and costly to exp 
ence shutdowns due to pack 
trouble. 


There is a solution. Insts 
France “Full-floating” Mé 
Packing in your engi 
pumps and compressors. | 
result is increased efficien 
And each job lasts for y# 
without maintenance expel 
Saves money, too, in the | 
run. 


Installation is a simple } 
cedure. See that the rings‘ 
installed as lettered to © 

; spond with sim 
letters on the cd 
As simple as A} 
Write for dels 


and Folder 
Sotisfoction Make your 


Guaranteed 


packing jobL-A 
THE FRANCE PACKING COME 


Tacony Philadelphia 35 ? 
Mid-Continent Representative: 

Mr. J. M. FULLER, 3725 West 1H 
FORT WORTH, TEXAS 


Original 


METAL PACKIN 
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reasons so many plants STANDARDIZE ON K & M STRAINERS 


Jo A big family to give positive protection to pipe lines and 


r | equipment in steam, gas, water, oil and chemical applications 


... basket and straight-flow strainers from 1/2” to 18". Every 


sially ¢ 
exp 
> pack 


size and every type for high and low pressure—designed with 


over-size open basket areas to deliver minimum pressure drop, 


Inst regardless of pressure conditions. 


Baskets are easily removed, with 
sors. | 


>fficien 
for ye 


| cleaning. Bodies are standard or 
‘tel 


plug or blow-down connection for 


extra heavy semi-steel, bronze, gal- 
mple } 


rings YL al vanized, or series 15, 30, 40 or 60 
to co 


th sini ) cast steel. Strainers are bronze, 
the cd 330, 
as Ad Sacis, stainless steel, monel, wire cloth or 
r dele Strainers. 


der | Special alloys, with perforations of 


our 
>bL-A: 


ber i sonable. Write for Catalog 66-C. 
ntative: 

West Th 

EXAS 


1/64, 1/32” or larger. Prices are rea- 


KIELEY s MUELLER, inc. 
a MANUFACTURERS OF PRESSURE AND LEVEL CONTROLS SINCE 1879 
CI 2001—43rd ST. NORTH BERGEN, N. J. 


PROGRESS 
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MBUSTI 
B00K 


Combustion efficiency as applied to 
Boiler Plant Operation. Fuels and 
Equipment is now a most important 
factor in Defense work. Fuels cost 
more than ever before. Boiler loads 
are heavier. A scarcity of some kinds 
of fuel is apparent. 


P aimetto Packings stop leaks and do 
not wear out the rod or shaft. 


The Combustion trained man—the Hays 
trained man—can do his part, and 
open up big opportunities for himself 
that never existed before, by devoting 
a little of his spare time in training 
himself to meet present conditions. 


Complete internal lubrication reduces fric- 


Our Hundreds of 
Friends 


International 
Harvester Co,..20 

Armour and Co,.75 

Combustion En- 
— Com- 


Riley ‘soir 
75 
Mfg. Co. .....35 
Commonwealth 
Edison Com- 


pany 145 
State of Illinois.85 
Cities Service 

& Power) 70 
and many others. 


simple, easy read- 
ing. practical Hays 
Home Study Course 
in Fuel and Com- 
bustion Engineering. 
For 26 years the 
Hays Institute has 
specialized exclu- 
sively in training 
in Combustion Effi- 
ciency. Hundreds of 
Hays trained men 
now hold substan- 
tial positions of re- 


tion, saves wear of both packing \ and 
equipment and keeps the packing soft and 


resilient for extremely long periods of time. 


The result is long, economical service, sav- 


ing time, material and trouble. 


sponsibility. What 
we have done for them we can do for 
you, in your spare time. Many com- 
panies urge their men to enroll. They 
know the value of Hays Combustion 
Training. 


SEND FOR FREE BOOK 


The coupon below will bring you, with- 
out expenses, full particulars regarding 
the Hays short, practical, easy reading, 
home study Course in Combustion. Do 
your part by starting now to train your- 
self in the uncrowded wide open field 
of Fuel and Combustion Engineering. 
Hays trained men are in demand, to- 


There is a PALMETTO Packing available for 


every condition of service. 


Write for descriptive literature. 


GREENE, TWEED & COMPANY 


Bronx Bivd. at 238th St., New York 66, N. Y. 


day more than ever. 
Now. No obligation of course. 


Hays Institute of Combustion 
430 N. MICHIGAN AVE., CHICAGO, ILL. 
DEPT. 10B 
Our 26th Continuous Year . . 


Send the coupon 


Hays Institute of Combustion, 
430 N. Michigan Ave., Chicago—Dept. 10B 


Please send me your Free Book ‘Opportunities 
for the Combustion Expert’’—No Obligation. 


Plants at New York, N. Y. and North Wales, Pa. 


For Final Victory —Buy MORE War Bonds 


PALMETTO 


PALMETTO for steam, water, air PELRO for oils CUTNO 
qlkalis © SUPER-CUTNO (blue asbestos) for acids. KLERO for foods 


Self PACKINGS 
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TROY ENGINE 


2504 Railroad Avenue 


Power g live steam 


makes yout 

it should be. 
recovered and a 
saving effected by first using the steam to 
drive a Troy-Engberg Steam Engine. 


through 4 
heating ©° 
This lost powet 


The energy thus converted can be utilized 
to drive 4 generator, stoker, blower, com 
pressor Of other equipment. After being 
used in this manner, the steam at proper 
pressure goes on to do its principal job 
of heating. 


Savings in power costs — either direct oF 
through fuel economies — quickly repay 
your entire investment sometimes in as 
little as one year. 


If you use low-pressure steam in your 
plant for heating of processing, investi- 
gate the possibility of using Troy-Engberg 
Steam Engines t provide By-Product 
Power. 


MACHINE 


Established 1870 


co. 


Troy, Pennsylvania 


o 
ay 
Until “Exbaus 
fis a) ih 
Fog 
1-Tem-2 
Ly 221 


of VIKING Zi. 


Wun the demands of War placing new responsi- 
bilities on Viking Pumps, coupled with Viking’s largest 
selection of Rotary Pumps in the world, the-net result 
has been a wider and still wider application for 
Vikings. 


Take advantage of this wealth of experience. If you 
have a rotary pumping problem, ask Viking about it 


Write for Special Folder SP-123w which 
illustrates many styles and sizes avail- 
able, as well as listing and describing 30 
special bulletins, any of which will be sent 
to you free on request. 


COMPANY 


CEDAR FALLS IOWA 


STORE MORE COAL 


with less labor! 
—at lower cost! 


SAUERMAN Scraper Coal Storage Sys- 
tems are economical, flexible, depend- 
able, and will pile a maximum tonnage 
in any area. 


Picture shows a Sauerman Scraper 
System with mobile tail tower 
handling a 40,000-ton stockpile on 
a semi-circular area 280 ft. in 
radius. Powered by an 80 hp. 
motor, the scraper stores or re- 
claims an average of 100 tons an 


One man operation, under clean, attrac- 
tive conditions, assures thrifty handling 
of every ton of coal in and out of stor- 
age. 


Sauerman equipment will build a per- 
fect, homogeneous pile as high as de- 
sired. Avoids segregation and combus- 
tion hazards of air pockets. 


Tell us about your problem and our 


engineers will give you their idea of a 
solution. 


In his station overlooking stock- 
pile, operator has “‘push-button”’ 
control of entire operation of 
seraper, including travel of tail 
tower seen in background. 


SAUERMAN BROS., 


562 S. CLINTON ST. 


INC. 


CHICAGO 7, ILL. 


ainst 


POWER 


Losses 


STAND-BY 
ELECTRIC 
PLANT 


It is wise to safeguard elec- 
tric ovens, furnaces, electro- 

_ lytic processes and other 
_ crucial operations with 
stound-by service to avoid 
-- losses of power failure. 

| We specialize in the build- 

. “ing of this type of Emer- © 
... gency Electric Plant equip- 
; ment and have successful | 
. installations in varied appli- | 
Cations throughoutthe nation. 

Write for specific details. 


UNITED STATES MOTORS CORP. 
552 Nebraska St. . Oshkosh, Wis. 


The U.S. line includes . 
Gasoline and Diese! 
Units up to 75 KW, 
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1945 


James Watt (1736-1819) perfected 
Newcomen’s steam engine and adapt- 
ed it to drive machinery of all kinds. 
Illustration from Bettmann Archive. 


JAMES WATT Perfected the Steam 


EVRON PACKING is one of the many 
lock quality-controlled packings. The 
ique hinge-like design allows the packing 
expand and contract—it adjusts itself 
omatically to variations in pressure. 


THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 


In Canada: The Garlock Packing Company 
of Canada, Ltd., Montreal, Que. 
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Engine in 1781 


“One Sunday morning” wrote James Watt, “‘the idea 

occurred to me that steam would expand and rush into 

a vacuum.” At that moment the modern steam engine 

was born in Watt’s brain—a flash of genius for which 
all mankind is thankful. 

About the time steam engines came into general use 

nearly a century later, Garlock began manufacturing 

packings to improve their operation— 

and today Garlock supplies packings 

and gaskets for millions of engines now 


in use throughout the world. 
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THE EXCLUSIVE SYSTEM 
THAT RETAINS CONDENSATE 
TEMPERATURE ........ 


Because it sends the condensate back 
to the boiler room under pressure, 
without venting to atmosphere. 


STERLING LIFTING, PUMPING. VACUUM CREATING AND VACUUM DRAINING UNITS. 


= 


Sterling's Closed System then feeds the 
boiler with only a nominal line drop in 
temperature, giving maximum efficiency, 
economy and reducing boiler mainte- 
nance. 


You Need To Save Fuel Now 
Sterling Engineering & Mfg. Corp. 


(Templeton Mfg. Co.) 
110 Business Street 


Hyde Park, 36, Massachusetts 


A New Time-Saver for Heat 
Engineers 


THERMODYNAMIC 
PROPERTIES OF AIR 


Including Polytropic Functions 


By JOSEPH H. KEENAN ° 
and JOSEPH KAYE 
The expansion of the 
science of heat engineer- “ee 
ing makes this new book 
increasingly valuable to 
mechanical engineers 
whose work involves heat 
problems. Here pro- 
vided a working table of 
the thermodynamic properties of air which 
will simplify many computations. The tab- 
ulated properties eliminate many labori- 
ous integrations. Interpolation can often 
be dispensed with, or greatly simplified. 
SEE HOW THESE FEATURES WILL SPEED 
AND SIMPLIFY YOUR WORK: 
Clarifies the one uncertain factor in the 
equation of state for air, T, 
Provides a “steam table" for gas turbines 
and compressors—more convenient than a 
steam table. 
Permits ready computation with allowance 
for variation in specific heat. 
Eliminates guesswork from many calcula- 
tions Involving compressibility by providing 
pressure ratio functions convenient in many 
types of engineering computations. 
Eliminates practically all interpolation by 
resenting Table | in minute detail. Even 
or greatest precision, no double interpola- 
tion is necessary. 
80 Pages $2.25 


ON APPROVAL COUPON 
JOHN WILEY & SONS, Inc. 
440 Fourth Ave., New York 16, N. Y. 
Please send a copy of Keenan & Kaye’s THERMO- 
DYNAMIC PROPERTIES OF AIR on ten days’ 
approval, At the end of that time, if 1 decide to 
keep the book, I will remit $2.25 plus postage; 
otherwise I will return the book postpaid. 


po YOU 
handle any of these 
materials in bulk? 


= 


5 


W 


e Beaumont Skip Hoists are 
ideal for high lifts and for 
handling heavy, abrasive and 
bulky materials. One or two 
buckets operating in heavy 
I-beam tracks, either counter- 
weighted, un-counterweighted 
or balanced. Automatic and 
semi-automatic operation. All 
capacities and sizes. Write out- 
lining your requirements for 
our engineer’s recommenda- 
tions and quotation. 


Heavy I-beam Tracks 


In the installation illustrated, the skip hoist 
handles both coal and ashes alternately, in same 
bucket, and discharges to either coal or ash 
bunkers. 


BEAUMONT BIRCH COMPANY 


1502 RACE STREET PHILADELPHIA 2, PA. 
DESIGNERS + MANUFACTURERS + ERECTORS OF COAL AND ASH HANDLING SYSTEMS 


ROUGH ... TOUGH .. . RUGGED 


FREDERICK 
Stokers 
SAVE... 
TONNAGE 
LABOR 


and 
HIPPING 


Built to stand up under the hard usage of industrial installations, the Frederick 
Stoker is highly regarded and widely used in industry. 


Frederick design insures thorough fuel combustion; maximum utilization of heat: 
giving gases, which results in lower coal consumption. Corresponding conserva- 
tion of labor is thereby effected, and less coal transported releases shipping {or 
other vital needs. 


Frederick engineering features—the fully active grate surface ...no dead 
plates . . . continuous speed type transmission and completely enclosed wind 
boxes and mechanism—are described in our Stoker catalog. Send for it. 


WE ALSO MANUFACTURE fine Centrifugal Pumps especially designed for effi- 
cient service in a specific industry. Engineering consultation available without! 
obligation. 


Hopper or Bin 
Feed. 200 to 800 
Ib. per hour. 
Clinker or Side 
Dumping G 


& STEELCO. 
Frederick, Maryland 


STOKER SPECIALISTS SINCE i918 
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nd variation of temper 


1 Control am sections. 


atures in four 


nage t° 


drai 
correct cooking tem-- 


maintenance © 
peratures: 


HERE'S 
| Sugg 


Since temperature varies directly 
with steam pressure install 
Strong's variate pressure reduc- | 
valves (Type K with 
Metl disc and seat and integral 
strainer) on inlets of each sec- 
tion. Pressure gauges in a a 
e of line provide easy visual | 
trol, eliminating maintenance | 


Use Strong's 80 

bucket traps with Anum-Metl 
valves end seots to drain each 
4 section. Insure positive 

‘and uniform cooking of meats. 


Small Strong series 70 ieuived 
bucket trap with Anum-Metl valve _ 
and seat drains main header, 


Time-temperature processes depend on both! 


Cottonseed cookers, in common with all time- 
temperature steam processes, require both accu- 
rate pressure control and complete, automatic 
condensate removal. In this case bright, high- 
quality oils depend upon how accurately equip- 
ment operates. 

Knowing the problems involved, and having 
the steam specialties needed to solve them, per- 
mit Strong steam engineers to give unbiased, 
practical recommendations that insure satis- 


processes. This calls for close attention to drain- 
age equipment to fit the variables in each instal- 
lation, determine peak loads, time required to 
reach temperature, etc. 

For any trap need, open or inverted bucket, 
float, float and thermostatic—in cast or semi- 
steel, forged or welded construction—call on 


STRONG, CARLISLE & HAMMOND COMPANY 
Cleveland 13, Ohio 


factory operation of your time-temperature 
Anum-Meti 


T H E R Reg Trade Mark 


STRONG 


STEAM SPECIALTIES 


Strainer 


Welded aulee Open bucket trap 
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MAINTAIN FURNACE PRODUCTION 


Fir BRICK CEMENT 
¥ 


with longer lasting ADAMANT Linings | 


Lay up linings with ADAMANT—its | 


higher bonding strength (see below) pro- 
tects the structure at the joints . . 
failure usually begins. Keep furnace main- 
tenance costs down — keep production up 

+ save on repairs and replacements— 


use ADAMANT. 
ADAMANT 


has a bonding) 
strength of 800 Ibs. 
at room temperature; © 


Adamant has a P.C.E. 


of 3000° 
more details, write 


784 St., Philadelphia 47, Pa. 


in Canada, Canadian Botfleld Refractories Co., 
Ltd., 171 Eastern Avenue, Toronto 


where 


1270 tbs at 2600° 


F. plus. For 


flow. 


or further information, 


~The steady, uniform flow produced 
_ by the continuous turning of the 
_rotors in an IMO pump is ideal for ; 


oil burners, hydrauli¢ and other 


service requiring an even, 


write fo Catalog 1-12 


PUMP DIVISION or THE 


DE LAVAL STEAM TURBINE CO. 


TRENTON 2 NEW JERSEY 


pulsa- 


THE 
pH, 


Depend on the unequalled discharging ca- 
pacity of Nicholson Steam Traps to not only 
promote the efficiency of engines, pumps and 
turbines, but also to perform the vital duty of 
protecting them against sudden slugs of water. 
The enormous capacity and quick, positive ac- 
tion of Nicholson Traps have won them the 
wide approval of both power and maintenance 
Available for every power and 


engineers. ... 
process application. 


Write for Catalog 444 or See Sweet's 


W. H. NICHOLSON & CO. 


Valves * Traps * Steam Specialties 


125 OREGON ST. 
WILKES-BARRE, PA. 


FOR ANALYTICAL 


OF CORROSION... 


LIQUITROL 


MODERN METHOD TO CONTROL 
CHLORINE AND PHOSPHATES 


Today’s expanded pro- 
duction demands call for 
a quick on-the-spot method 
to check and control cor- 
rosion, that ever present 
danger in boilers that can 
cause slow-ups and even 
plant shut-downs. 


Taylor Liquitrol is the 
modern method that en- 
ables plant engineers to 
make accurate determina- 
tions of pH and chlorine 
in 60 seconds and phos- 
phate in 2 minutes, in any 
part of the plant. No get- 
ting anything ready... 
no checking equipment... 
no assembling “extras.” 


Only the Taylor Liqui- 
trol Method includes 
proved and practical 
Taylor Comparators, with 
the speedy 1-2-3 step de- 
terminations designed for 
specific industrial applica- 
tions. Only Taylor Liqui- 
trol includes the Taylor 
Liquid Color Standards 
that are guaranteed uncon- 
ditionally against fading. 
All sets made of non-warp- 
ing plastic for light weight 
and long life. 


Valuable book free. 84- 
page book contains de- 
tailed explanation of 
Proper application of 
this type of con- 
trol, methods. 
models and pro- 
cedures used in 
The Taylor Liqui- 
trol Method. See 


your dealer or 
write direct for 
literature. 


W. A. TAYLOR 


YORK & ROGERS FORGE RDS. + BALTO, 
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Safeguard< 
Steam-Using Units 


DARLI NG. the valve that can give you. 


arling manufactures a quality line of 
te valves for long service—in parallel 
tortapered seat—slotted or solid wedge 
bes—for service pressures up to 3000 
nds. Valves are available in castiron, 
onze, cast steel, forged steel, corrosion 
sisting and special alloys. Darling also 
anufactures check valves, compression 
pe fire hydrants, motor and cylinder 
erated valves, and accessories. 
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Note how parallel discs effect tight closure when 


valve seats are in original parallel position. 


HERE is one gate valve design that 
insures ‘“‘drop-tight” seating, year 
after year. It is the unique Darling de- 
sign. Darling’s fully revolving double 
disc parallel seat gate valve provides: 


1. ADAPTABILITY—Any valve can close 
tight the day before it is installed. But 
the day after is another story. Pipe out 
of alignment and bolting strains distort 
valve bodies. Pressure and temperature 
changes and other operating strains 
force valve bodies out of shape, too, so 
that gate and seats do not remain parallel. 


To compensate for ‘“‘unparalleled” 
seats, in the Darling valve wedging as- 
sembly a straight or tangent surface on 
the lower wedge acts on a curved or 
“radius” surface on the upper wedge. 
So no matter what position valve seats 


reach in years of usage, the Darling 


twin discs make perfect closures, 


This greatly exaggerated diagram shows how 

the curved face of the upper wedge allows the 

discs to fit against seats, “unparalleled” by 
valve body distortion. 


2. UNIFORM WEAR— The twin discs are free 
to revolve 360°, seating in a different 
position each time the valve is operated. 
Wear on discs and seats is uniform, mak- 
ing possible tight closing year after year. 


3. INSTANT RELEASE—The four simple 
parts of the valve assembly—two discs, 
two wedges—release at the first frac- 
tional turn of the stem to open. The gate 
is immediately free to rise with little 
or no friction. 


For over 40 years engineers have found 
that Darling Valves give ‘“drop-tight” 
shut-off, long life and low maintenance. 


NOW—when maximum uninterrupt- 
ed production is all-important—you can 
safeguard it by installing Darling Valves. 


tenance are vital, you will be all set with 


valves thathelp you keep costs down and 


help you compete in postwar markets. 


VALVE & MANUFACTURING co. 


PA 


Later, when low-cost operation and main- 
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‘MORE UNIFORM 


PURIFYING EFFICIENCY 


DE LAVAL OIL PURIFIERS, once started, can be left to run with practically 
no attention save infrequent bowl cleaning. These centrifugals continu- 


ously deliver more thoroughly purified oil at constant efficiency and 
capacity . . . making it possible to maintain lubricating oil more eco- 


. . with less attention. 


PURIFICATION of oil in the bowl 


of a De Laval Oil Purifier is accomplished wholly 
by means of centrifugal force — any water in 
the oil discharges continuously from the machine 
and dirt is stored outside of the zone of purifi- 
cation. At no time can either removed dirt or 
water impair the effectiveness of purification — 
dirty oil is exposed to the same centrifugal force 
from the time a run starts until the dirt-holding 
space is completely filled. 


nomically . 


Nor is it necessary to stop a De Laval cen- 
trifugal during a run to renew functional parts 
—the “constant efficiency” feature which is an 
inherent result of De Laval bowl design enables 
oil to be maintained in a more uniformly pure 
condition with less lost time and at maximum 
economy. 


Learn how the other advantages listed at the 
right can benefit you. Write for additional 
information. 


LAVAL 


4 ADVANTAGES OF DE LAVAL 
LUBRICATING OIL PURIFIERS 


Maintain oil in condition most 
nearly identical with that of 


new oil 


MONTREAL PETERBOROUGH WINNIPEG VANC 


Economical to operate 
* 


Constant high purifying effi- 
ciency — without renewal of 
functional parts 


Remove both enemies of good lu- 
bricating oil performance: water 
and dirt 

Provide maximum protection to 
power units 

Give long, trouble-free service 
Lower maintenance costs 


Self-draining purifier bowl makes 
for easy cleaning 


THE DE LAVAL SEPARATOR COMPANY 
165 Broadway, New York 6 427 Randolph St., Chicago® 


DELAVAL PACIFIC CO., 61 Beale St., San Francisco!9 


THE DE LAVAL COMPANY, Limited 


LUBRICATING OIL PURIFIERS 
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THE WORLD'S 


fastest complete 


BOILER TUBE 
SERVICE 


@ Experienced fabricators of tubes for 
all types and sizes of boilers—We have 
both the capacity and facilities for 
handling orders in dozen or carload lots 
quickly. For accuracy—for uniformity 
in each length, in every bend—write— 
wire or phone your next order to Boiler 
Tube Company of America. 


BOILER 
TUBE COMPANY 
AMERICA 


3126 PREBLE AVENUE 
PITTSBURGH, PA. 


PITTSBURGH © NEW YORK + PHILADELPHIA + CHICAGO 
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One of a series of advertisements 
explaining how Kennedy gives carefy! 
attention to the details of valve design, 
construction and workmanship that pro. 
vide maximum effectiveness, convenience, 
and length of service. 


‘ihe fibres you see in the small circular repro- ©. 
duction of a microphotograph (enlarged 100 times) of 
Kennedy iron body valve metal section are graphite. 


When these fibres are long, wide and connected with each 
other, as in many examples of ordinary cast iron, the metal 
structure is coarse, irregular, weak and brittle. However, 
the short, thin, separated graphite fibres of the special metal 
used for all Kennedy iron body valves, permits a dense, 
uniform tough structure which is far stronger than ordinary 
cast iron. 


This is why Kennedy valves excel in strength, as they also 
excel in features that provide greater efficiency and conven- 
ience of operation. Learn ALL the Kennedy iron body and 
bronze valve details and you will quickly see the advantages 
of standardizing on these valves for all standard services. 


THE KENNEDY VALVE MFG. CO. 
ELMIRA NEW YORK 


KENNEDY 
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Alco Service 


Expert Pipe Benders for All Export or Home Needs 


To handle a pipe-prefabricating job right—quality, price 
and delivery—is a tough job, especially for export. 


Bending and heat-treating are no easy arts. But for ex- 
port—there is the added trouble of boxing. It takes a 
great deal of experience to box prefabricated pipe involv- 
ing complicated bends. aLco does it in a way that saves 


ship space and gets you the lowest possible shipping 
charges, 


Large, completely equipped atco shops produce pre- 
fabricated piping to close tolerances in all alloys. Its 
facilities include stress-relieving and annealing furnaces, 
big bending tables and machines, modern apparatus for 
X-ray inspection, its own special boxing department. 


ALCO’s thorough understanding of proper marking 


ensures quick identification essential to lowest-cost in- 
Stallation. 


ALCO knows every custom, rule and regulation affect- 
ing prefabricated-pipe shipments for export—meets your 
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boat schedules—smooths the progress of your prefabri- 
cated-pipe job all the way. 


Also available — ALCO Electric-welded Steel Pipe 


In addition to prefabricated piping, ALco makes electric- 
welded steel pipe from 20-inch to 120-inch diameters in 
lengths up to 40 feet. 


30 Church Street, New York 
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DisTREUTNG 
Tray 


Conoensate DcAcRATOR 
Conoensate Outlet 
Deacra rep Warer OUTER ANNULAR 


DeAcRATED Ware ComPARTMENT 
Warca CYLINORICAL UPTAKE 
Line 
ReTURN 
Mixer 


AND FecocR 


: 3 
Twe Compartments of Equal Volume 
and Cross Sectional Area 


HOT-FLOW 


PLUS VALUE No. 1 SEDIMENTATION TANK DESIGN 
EQUAL VOLUMES: The water must spend half 


ing condition conducive to maximum solids sepa- 


its retention time traveling down the outer com- ration and sedimentation. The result is an ample 
partment—so chemical reactions are completed volume of properly settled, relatively clear water 
and solids precipitated long before the water always ahead of the filters, and this 

turns upward into the inner compartment. © when 


@ permits full recovery of wash water 


EQUAL CROSS SECTIONS: There is no variation 

@ increases the length of filter runs 

in velocity of forward travel from inlet to outlet— © increases the life of filtering media 
not even at the point of change in direction of flow. @ reduces operating attention required 


@ eliminates the need for any coagulant 
@ assures high clarity of filter effluent 


Thus, this design feature establishes an operat- 


| INCORPORATED 
325 WEST 25th PLACE + CHICAGO 16, TLL. 
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flung tremeridous 
to crack the skull of Goliach — 


an impetus beyond the power of David's’ 
puny, human strength. His conquest was 


made possible by a harmless-looking 
slingshot... primitive weapon which 
derived its potency from centrifugal 
force. 

This same age-old principle, its effec- 
tiveness multiplied by the miracle of 
modern engineering, is embodied in the 
centrifugal pump...a highly efficient 
machine universally used in the trans- 
portation of vital liquids, It handles 


figuids of every type and consistency... 
Oi and gasoline, chemicals, foods, paper 


" $tOck, water and a myriad of others. It 


serves the liquid-moving needs of civil- 
ization on land, in deep mines, aboard ship 
and on airplanes. Few other machines 
bear such a responsibility so capably. 

Ingersoll-Rand engineers are pump 
specialists, Their years of experience in 
applying centrifugal pumps to industries 
of every description are at your disposal. 
Ingersoll-Raud Company, Cameron 
Pump Division, 11 Broadway, New 
York 4, New York. 


Ingersoll-Rand 


CENTRIFUGAL PUMPS e CONDENSERS COMPRESSORS TURBO-BLOWERS ROCK DRILLS AIR TOOLS OIL AND GAS ENGINES 
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That's easy! We, and you, know that 
trouble comes fast when this circum- 
stance exists. And it’s equally as 
certain that the resulting burst steam 
lines mean “down-time”, repairs and 
expense. 


That's the problem—now here’s the 
answer. InstallGOLDEN-ANDERSON 
Triple Acting Non Return Valves! 
They automatically cut in a boiler 
whenever its pressure equals line- 
header pressure—isolate a boiler 
whenever its pressure falls below 
lineheader pressure, and stop the 
flow of steam from the boiler in the 
event that lineheader pressure drops 
suddenly. 


You can get complete details on this 
valve by writing for a copy of the 
GOLDEN-ANDERSON Catalog. It describes 
and illustrates every valve in our complete 
line of specialty valves. 


0. 
\ 
N wave 


What happens when boiler pressure 
exceeds lineheader pressure? 


connection 
TO HEADER 


FOR TESTING OR CLOSING 
E VALVE INDEPENDENT 


PILOT VALVE 


GOLDEN-ANDERSON 
Valve Specialty Co. 


Fulton Bldg. 
Pittsburgh, Penn. 
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he performance you pay 


for in modern equipment— 


You'll want all the production ca- 
pacity possible from new, improved 
electrical equipment. Then don’t let 
inadequate wiring rob you of equip- 
ment performance you pay for. As- 
sure sufficient current for efficient 
operation of future electrical appa- 
ratus. 

Remember, wiring won't stretch. 
Check up on your wiring plans now! 
It’s far wiser to change blueprints 


than risk costly alterations later. This 
is the time to call in consulting or 
plant power engineer—electrical con- 
tractor or power salesman. They'll 
advise foresighted wiring. Anaconda 
Wire & Cable Company, Subsidiary 
of Anaconda Copper Mining Com- 
pany. General Offices: 25 Broadway, 
New York City 4. Chicago Office: 20 
North Wacker Drive 6. Sales Offices 
in Principal Cities. att 


that 

ed only part way — th 
why let inadequate elec- 
trical wiring cut produc- 
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There is no longer any question as to whether coal should 
be received, stored and reclaimed mechanically or manually 
—it has been answered conclusively in many actual instances 
...in favor of mechanical handling equipment. 

But there are three questions that power men face today 
in their plans to effect boiler room economies by installing 
the most practical, reliable, durable, coal handling system. 
They are... what is the best layout — what type of equip- 
ment should be used—what manufacturer offers dependable, 
efficient equipment and practical engineering help? 

Gifford-Wood is qualified to help you answer these ques- 
tions. Through specialization in the design, construction 
and installation of coal and ash storage and handling sys- 
tems for more than 130 years, G-W can give you an un- 


— 


biased recommendation on the right types of conveyo 
carriers, skip hoists, and elevators, and their best arrang 
ment for meeting your requirements. 

Although war activities still have first call on manufa 
turing facilities, Gifford-Wood’s long experience in mat 
rial handling is at the disposal of your engineering depat' 
ment right now for planning. So when you need a system 
move coal in — and move ashes out — plan to do it fastes, 
easier and cheaper...“The G-W Way”. Gifford-Wo0! 
Co., 420 Lexington Ave., New York 17, N. Y.; 565 ¥ 
Washington St., Chicago 6, Ill. Factory—Hudson, N.} 


DO YOU KNOW? G-W maintains the complete facilities 
of a well-organized, manufacturing plant . . . pattern shop, 
machine shop, steel, forge, paint and inspection shops ... fully 
equipped with modern machinery for handling all general con 


SINCE 1814 


POWER July. 


% 
a = — 
| ovt \ = = 
=, 
a et’ = = 
gor 
we 
236 | 


... OW use Ring-Free exclusivel 


Excerpts from letter of — 
N. G. HILL 


N. G. Hill & Co., Contractors 
Phoenix, Arizona 


*¢...four years ago, after we purchased a fleet of Chevrolet trucks for a road 
construction job on Highway 77, we were induced to try Ring-Free Motor Oil. 


...the test was a tough one due to weather conditions... heavy snow and 
rain in winter... heat and dust storms in summer. 


...during all this time we did not pull a head or pan in any of the trucks 
except one damaged by striking a huge boulder. 


nveyo ...after the job was completed we removed heads and pans on all motors 
arrang which had from 50,000 to 60,000 motor miles. 


...all compression rings were free...all drain holes in oil rings open... also 


a“ drain back holes in pistons completely open and no carbon on the under 


wees side of the pistons. Cylinder heads and valves were also clean and all valve | 
ystem f stems free in the guides. Engine pans and oil pump screens were cleaner q 


it fastet 
-d- Wood 
565 W. 
n, N. y. 


than we expected...all bearings were in good shape. 


-».we now use Ring-Free exclusively in all our equipment*... we recommend 
Ring-Free Motor Oil to other contractors.°° 


scilities * 36 Trucks—Fords, Chevrolets, Internationals; 6 A.C. Tractors, Diesel powered. 1 D-8 Cater- 

ho pillar; 3 Graders—2 powered by International and 1 by Caterpillar motor; 1 International 

shop, T. D-40 Tractor; 1 Lorraine 40—% cubic yard power shovel; 3 Light Plants powered by 

_ . fully Kohler motors; 1 Gravel plant powered by 8800 Caterpillar Diesel. Also numerous pick-ups 
al con: and station wagons. 


Operators of all types of equipment report lower-cost, more 

efficient performance with Ring-Free Motor Oil. Find out 
Y) how Ring-Free can help lick your toughest lubrication prob- 

lems...Phone or write the nearest Macmillan office. 


a MACMILLAN PETROLEUM CORPORATION 


W. 50th Street, New York 20 © 624 So. Michigan Avenue, Chicago 5 « 530 W. Sixth Street, Los Angeles 14 * Copyright 1945, Macmillan Petroleum Corporation 
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CP QOil-less Cylinder Compressors have 
been developed for use where the air or 
gas compressed must be free from oil. 
No oil, grease or other cylinder lubricant 
is required. Piston and rod, completely 
supported by crossheads, are full floating, 
removing all weight from cylinder walls 
and stuffing boxes, thereby avoiding wear 


of carbon piston rings and hardened steel 


cylinder liner. Trouble-free operation and 
long life of wearing parts are assured. 
Only normal maintenance is required — no 
need for periodic rotation of piston rings. 

CP Oil-less Cylinder Compressors are 
arranged for belt, motor or steam drive, in 
single stage and two-stage types. They are 
available in a wide range of sizes and 


ratings. Write for complete information. 


Kk KK 
AIR COMPRESSORS 
VACUUM PUMPS 
DIESEL ENGINES 
AVIATION ACCESSORIES 


pNeumatic TOOLS 

eLrectric Toots 

HYDRAULIC TOOLS 
ROCK DRILLS 


Offices: 8 East 44th Street, New York 17,.N." 
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Ready to set down in your boiler room and run! The 
Dutton Econotherm is a completely self contained “plug 
in” job with all controls wired and all piping complete 
—the only installation costs are connecting fuel, water 
and steam lines; a saving of at least 20%. The ultimate 
in automatic “packaged” steam generation — backed 
by our 65 years experience. 

Ingenious Dutton controls automatically regulate 
every function of the generator, constantly making 
adjustments to insure efficient, clean and economical 
operation. Supervision and maintenance costs are al- 
most negligible. 


The exclusive Dutton design of rotary combustion, 
three pass heating and induced draft system give 
unexcelled performance through increased firing rate, 
quicker steaming, uniform circulation and meets maxi- 
mum steam demands without variation in pressure or 
changes in water level. All gases scavenged — no chim- 
ney necessary other than small pipe to carry flue gases 
through roof. 

Either gas or oil fired — 80% efficiency guaranteed. 
All capacities up to 150 H.P. 

Our engineers will be glad to analyze your require- 
ments and make sound recommendations. 


WRITE FOR FULL DETAILS 


DUTTON ECONOMIST 
HIGH PRESSURE BOILERS 


PRESSURE VESSELS © . 


DUTTON AUTOMATIC 
VERTICAL BOILERS 


THE C. H. DUTTON COMPANY ¢ 622 GIBSON STREET e KALAMAZOO, MICHIGAN 
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O§ course a pressure gauge should be responsive to 
the most delicate changes in pressure. That is easy 
enough to accomplish in an instrument built along 
delicate lines, and such a gauge may be all right in a 
physics laboratory. 


But the industrial application is a horse of another 
color. The gauge out on the job may be hit with a surge 
of over-pressure. Or Joe Doak may sock it with a piece 
of pipe he is carrying. Or anything else may happen. 
So the industrial gauge must be both as sensitive as a 
cat’s whisker, and as sturdy as an ox. 


That’s the hard combination of qualities to achieve, 
and the remarkable degree with which it is achieved 
in Marsh Gauges distinguishes them from all others. 
Every part and element of Marsh Gauges is designed 
and built with an eye on stamina and the lasting accu- 
racy it assures ... the better bourdon tubes... the pre- 
cise but rugged movement protected from external 
shocks by the Marsh “unit construction” .. . the stur- 
dier gearing and linkage . . . many other refinements. 


Tests like those shown here are at the top of our 
precaution list. We make Marsh Gauges to stand up, 
and we constantly prove their ability to do just that by 
pulsation and vibration tests. Make no mistake about 
it: The stamina of Marsh Gauges is truly an undupli- 
cated feature! 


JAS. P. 


MARSH CORPORATION 


2075 SOUTHPORT AVE., CHICAGO 14, ILLINOIS 


Export Department: 155 E. 44th St., New York 17, N. Y. 


@ We not only built 
them to stay accurate, we 
also give you the easiest, 
quickest and best way to restore accuracy when 
extreme shock knocks them out of adjustment. 


*One of a series of advertisements high-lighting the 


factors that make Marsh instruments “THE at; 
SS 
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eee. you find more of it in Marsh Gauges 


ACCURACY". 


This pulsation test won't take "no" for an answer. 
It searches out bourdon tube and other weaknesses 
... has fathered many improvements in materials, 
manufacturing methods and design. 


Brutal vibration is what gauges are subjected to in 
this test. Representative gauges from each produc- 
tion group are here given a far rougher shaking up 
than they would receive in any conceivable field 
application. 


GAUGES 


DIAL THERMOMETERS 
HEATING SPECIALTIES 
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lew Solutions 


If heat recovery is important to your process, it’s possible that 

some standard or special application of preheat engineering may 

lead to new operating economies. Here are four specific reasons aol 
why you should call in the preheat engineer when plans for new THE 
plants, or modernization of old ones, are under consideration. 


1. You can design furnaces to take advantage of the benefits of LJIUNGSTROM 
higher heat recovery. 


2. Recent new preheater uses, including applicationtoarever .§ AIR PREHEATER 

beratory copper-smelter furnace and special applications in sew- 

age treatment plants may indicate how you can increase the The contiancus, seqenestiive, cou 

eficiency of your production processes. terflow principle of the Ljungstrom 
3. You can take advantage of the added efficiency which gen- Air Preheater provides a maximum 


erally results from designing a plant specifically for use ‘with the transfer with minimum weight 


‘ | and size. The rotating, cylindrical 
Ljungstrom Air Preheater. heat-transfer surface “soaks up” heat 


4, 5 P in the hot gas chamber, then rotates 
4. The air preheater engineers can help you solve problems | the we 

arising from corrosion or deposit formation on the heat exchange this heat to the entering air. 

surface, 


So, while your plans for the future are still on the drafting tables, 
why not check with our engineers? 


THE 


AIR PREHEATER 


CORPORATION 
Executive Offices: 60 East 42nd Street, New York 17,N.Y, * Plant: Wellsville. N.Y. 
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Which will it be 
in a highly competitive tomorrow? 


EFFICIENT business never has money 
to burn —a fact that will prove 
doubly important tomorrow when 
every expenditure will count heavily 
in a keenly competitive market. 

Yet, while your boiler plant equipment 
remains outmoded, you may be tossing $10 
(or more) out of every $100 paid out for 
the production of steam, right into the fire. 
You’re simply not securing full use of your 
oil or gas. 

That’s where Todd Automatic Burners for 
liquid or gaseous combustion mean the 


COMBUSTION EQUIP 


pS CORPOR 
TODD SHIPYAR 


601 West 26th Stree 


ROCHESTER, HOBOKEN, NEWARK, 


KLYN, 
SEAT TLE, TACOMA, MONTREAL, 
SAN 


profitable difference between high 
and low-cost steam. 
Regardless of the type specified, 
Todd oil or gas burners actually shave 
steam production costs up to 10% or better. 
At the same time, they step up power capac- 
ity to maximum and cut maintenance 
charges to the bone. 

For cheaper production of power and heat, 
for industrial or commercial use, you’ re com- 
bustion-wise when you modernize with Todd. 
Our engineers are at your ready disposal for 
consultation on your specifications, 


MENT DIVISION 


ATION 


PHILADELPHIA, 
CHICAGO, 
ANGELES, 

LONDON 


ON THE FIRING LINE OF AMERICA’S WAR PRODUCTION FRONT 
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NATIONAL ELECTRIC 
SHERARDUCT 


NE Sherarduct is a rigid steel electrical con- 
duit that is worthy of the finest buildings. 
National Electric pioneered ‘Sherardizing” 
over thirty years ago. This process, by which 
zinc dust is driven into steel pipe and applied . 
to the surface under heat, is unsurpassed for 
protection against rust and corrosion. 

Even deposit of the zinc gives a uniformly 
protected, smooth surface over which is ap- 
plied Shera-solution which impregnates the 
zinc. In addition, the steel is ‘‘Spellerized’’ 
to produce a pipe which works more smoothly, 
bends easier and threads cleaner. 


@1IS MORE HIGHLY RESISTANT TO 
MOISTURE AND CORROSIVES. 


®BENDS MORE READILY. 


@FABRICATES INTO THE JOB 
EASIER. 


®"LASTS AS LONG AS THE JOB.” 


Blane: “STEEL ALLOYS 
]Pure zinc 

shera-so.ution 


The craftsmanship in this conduit is illustrated by the 
coupling. The tapered threads provide strong, close 
union which keeps out corrosion. For complete in- 


formation write for our 350 Page Engineering Data 
Book—free. 


Cross-section of Sherarduct 


ie 
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Here’s an insulation that won't “fall down” on the job! 
Unibestos will not sag, gap, shatter or shakedown 
under the most severe vibration—always remains 
snug and firm against pipe, thus assuring maximum 
protection with a minimum of heat loss. Moreover, 
Unibestos efficiency is unaffected by moisture. Even 
when soaked, moisture can be steamed off without 


damaging Unibestos structural strength. 


Unibestos is available in half-section form up to 30” 
pipe diameter, and in quarter-section form from 32” to 
60”—in thicknesses from %4” to 5”. Single layer 


construction is available for service up to 1200°. 


UNION ASBESTOS 
MEANS PROGRESS IN INSULATION 


AND RUBBER CO. 


PLANTS: 1821S. 54th Ave., CICERO, ILL. © PATERSON, N. J. © BLUE ISLAND, it 
OFFICES: CHICAGO © CICERO, ILL. NEW YORK © SAN FRANCISCO © PATERSON, 
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Let's take a frank look at the things 
that make the controls work—on this air 
pressure system or on your machines. 

Here are the specifications for the kind 
of tubing system that sound Fluid Power 
Engineering calls for: 


Streamlined Flow—for minimum pressure drop, 
freedom from obstructions and minimum 
demand on power source. 


Space Saving—making best possible use of 
available space. 


Easy Accessibility—for quick and inexpensive 
service and maintenance. 


Fewer Joints and Connections—for greater pro- 
tection against the pesmccrngf of leaks, even 
under conditions of severe vibration, high 
pressures and abuse. 


Parker Fluid Power 
engineers, for more 
than twenty years, 
have been designing 
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these systems — for aircraft, motor 
vehicles, machine tools, refrigeration and 
process equipment. 

We've been building the valves and 
fittings and the fabricated tubing, for 
Fluid Power installations, and for fluid 
transmission. 

Whatever you make or plan to make, 
this broad experience is yours to com- 
mand. Consult with a Parker engineer, 
especially in the planning stage. For this 
service, or for more information, write 
to The Parker Appliance Co., 17325 Euclid 
Ave., Cleveland 12, Ohio. 


PARKER 
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YOLOY 


Yotoy steel forms the walls of a 
new sub-zero high-altitude wind tunnel at 
the engine research laboratory of the Na- 
tional Advisory Committee for Aeronautics, 
at Cleveland, Ohio. This is the only wind 
tunnel of its type in the world. Yoloy was 
selected for this job because of its high re- 
sistance to impact and its freedom from 
brittleness-at very low temperatures. 

This wind tunnel is already in use in 
advanced studies of jet propulsion engines 
and other critical development projects. In 


AIDS JET PROPULSION RESEARCH IN 
FRIGID STRATOSPHERE HURRICANES 


the tunnel, an 18,000 hp motor driving a32'2- 
foot fan generates a 500 m.p.h wind at a temp- 
erature of 48° below zero. The tunnel also 
duplicates the low pressures of high altitudes. 

Yoloy is a high tensile, low carbon nickel- 
copper alloy steel. It is highly resistant to 
corrosion, is easy to machine and form and 
weld, and its unusual strength makes it 
ideal for structures and products where 
weight saving is important. Yoloy is avail- 
able in plates, sheets, strip, shapes, wire, 
seamless and electric weld pipe. 


YOUNGSTOWN 


This te kind N.A.C.A. wind tunnel, only 
one of its kind in the world, produces the ex- 
ney | ow temperatures and pressures of 
the substratosphere, for testing and improv- 
ing aircraft and engine performance. 


YOUNGSTOWN SHEET AND TUBE COMPANY 


YOUNGSTOWN, OHIO 
Manufacturers of 


ALLOY AND YOLC 


Pipe and Tubular Products - Sheets - Plates - Conduit- — 
Bars-Electrolytic Tin Plate- Coke Tin Plate- Rods-Wire- | 
Nails - Tie Plates and Spikes - Alloy and Yoloy Steels. 
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Instantly Responsive Back Pressure or Relief 


as Sensitive asa Human Hairtoa Breath of Air 


IN HANDLING 
all types of 


LIQUIDS 


& GASES 


Including: HIGHLY 
Volatile and Reactive 
Fluids 


Insures POSITIVE &ubbie-Tight Shut-off 


As it requires only a slight increase in line pressure to operate the Grove 
Flexfio fully self-contained Back Pressure Regulator or Relief Valve, 
it is possible to set it for instantaneous “hair-trigger” response. There is HY DRAULICALLY AND PNEUMATICALLY 
absolutely no chance for “hang-up” or sticking to occur. Flexive ex- on SELF-OPERATING 
pansible tube insures smoother, quieter operation with positive bubble- 

tight shut-off and dependable leak-proof service in controlling all types — ee 

of liquids and gases. It is entirely unaffected by suspended solids in the — 70 open 

flowing stream and automatically self-compensates for any erosion or vaeiiaiten 

wear. No packing glands or stuffing boxes are employed, which elimi- 

nates leakage losses, hazards and failure. Sizes range from 112” to 12” 


pressures—also designed for pressures from 200 to CONTRACTS 


BACK PRESSURE REGULATOR - OR RELIEF VALVE 


GROVE REGULATOR COMPANY 


6547 GREEN STREET, OAKLAND 8, CALIFORNIA °® Branch Offices: 30 Rockefeller Plaza, New York 20 © S644 Navigation 
Boulevard, Houston 11, Texas * 1930 West Olympic Boulevard, Los Angeles 6, California 
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. hecause, ‘eve hOwn way, 
“selene have worked 


‘€xperience and laboratory test- 
ing and control that assures sound 
steel castings for better service 
—and is the reason critical 

buyers specify castings carry- 

ing the Sivyer diamond 

<>—the mark worth 


looking for. 


STEEL 


CASTING AA PALLY 


W/ILWAUKEE CHICAG 
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ROTO TUBE CLEANERS 


for 


IMMEDIATE DELIVERY 
from Stock 


Here is good news for all who need tube clean- 


ers. We are now able to ship normal require- 
ments for tube cleaning equipment directly 
from stock, despite a record demand for Roto 
Tube Cleaners by war plants, the armed forces, 
and Allied merchant navies. 


Greatly enlarged and improved production 
facilities enable us to make immediate de- 
liveries, regardless of priorities. 


Write, wire or phone your nearest Roto repre- 
sentative, or contact us directly. 


ROTO DIVISION of ELLIOTT COMPANY 


145 Sussex Avenue, . Newark 1, N. J. 
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shall not perish 
from the earth.” 


IN PHILADELPHIA on the Fourth of July 
1776, there was signed an historic document, 
conceding government by the consent of the 
governed...liberty and independence to the 
individual . . . and establishing a society in 
which all men are free and equal. 

The bell which rang out from the tower 
of the old State House to mark the signing 
of the Declaration of Independence. .. “‘pro- 
claimed liberty throughout the world’’. Here 
were laid the foundations for a great Nation 
of freedom loving people. 

Here was kindled the torch which today 
lights the way to world freedom. Here were 
born the ideals which even now are prompt- 


ing brave men to lay down their lives in 
defense of the Four Freedoms... may their 
sacrifice not be in vain. 

Just eighty-one years after the signing of 
the Declaration, T. B. Wood’s Sons started 
in business. Some of the children of the 
younger listeners upon whose ears fell the 
joyful peal of the Liberty bell, were among 


the first users of Wood's products. 


Today, Wood’s planned power transmis- 
sion for direct drives, modern group drives 
or V-Belt drives are serving industry depend: 
ably and efficiently. Write us, or see your 
local Wood’s dealer for detailed information 

. -no obligation. 


EVERYTHING IN TRANSMISSION 

Bearings — Collars — Clutches — Couplings — Contactors 

— Hangers— Pillow Blocks — Pulleys —V-Belt Sheaves 
and Complete Drives 


BRANCHES: BOSTON, MASS. + NEWARK, N. J. + PITTSBURGH, PA. + CLEVELAND, OHIO - DETROIT, MICH. + HOUSTON, TEXAS 
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..-Sturdiness, operating efficiency and 
‘ economy are your foremost interests in 
heating equipment. There you have the 
.\\. Basic principles determining the design 
‘\ and construction of Ross Heaters. 


Simple ‘and’ sturdy. construction of durable 
materials.. Highest heat transfer with lowest pres- 
sure loss through atrangemént of baffling... Per- 
manent tube joints roller expanded...No internal 
gaskets to leak. ,- Tubes accessible for easy inspec- 
tion and quick ‘cleanihg.. . Conservative capacity 
ratings to assure conbtant, trouble-free service 
... Easily installed through provisions ‘for mounting 
rn any position 7 to meet any piping layout. 


Ross has a real story to tel on heating equipment. 
Either of these two bulletins will sum it up ) for you 
quickly. Then, Rave a Ross heat exchange ¢ engin- 
éer go over your +e qe with you. 


BULLETIN 3624-A: ‘Straight Tube Heaters and he 

heaters for fuel oils and otherheavy fluids. Tank, 

Suction Heaters for Heavy viscous fluids. 

BULLETIN 3623-A: Closed Type Feed Water *, 
\ Heaters. Service Water Heaters. Hot + 

Water Converters. Process Heaters. ‘ 


ong 


nis- 
ives 


your 
tion 


ROSS HEATER & MFC. CO., Inc. 


Division ot & Standard Sanitary coarcesron 
1415 WEST AVE, BUFFALO 13, N.Y. 
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MASONCIL AN, BOS 


TYPE NO. 2500 


FOR LOW COST INSTRUMENT CONTROL 


Use Masoneilan Pressure Controllers 


Want accurate instrument control of pressures in processes where 
other less efficient methods are now used? Then install Masoneilan 
No. 2500 Pressure Controllers. 


These simple, accurate and economical controllers are especially CONTROLLED 
designed to give /ow cost instrument control of a wide variety of me 
applications such as service on primary or auxiliary steam lines, 
evaporators, turbine or bleeder make-up and pump discharge pres- 
sure control. Note these features — external knob for adjustin 
micrometer control point setting, throttling range from 3 to 50%, 


easily convertible, from direct to reverse acting or vice versa. 


Why put up with less efficient methods when you can get /ow cost 
accurate instrument control with Masoneilan No. 2500 Pressure 
Controllers. Write for bulletin, today. 


CONTROL VALVE —~» 


MASONEILAN 


MASON-NEILAN REGULATOR COMPANY 
1186 ADAMS STREET, BOSTON 24, MASS., U.S.A. 
New York, Philadelphia, Pittsburgh, Cleveland, Chicago, Tulsa, Atlanta, St. Louis, Houston, Los Angeles, San Francisco. Mason Regulator Co. of Canada, Ltd., Montreal, Ca 
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INTHE PLANT OF THE WORLD’ 5 LARGEST 
BUILDER OF STEAM HAMMERS 


Year Record 


ILLUSTRATED ABOVE are shown front to 
teat the following BURKE UNITS in the 
plant of the Erie Foundry Company. 


ForD C Power Requirements: 
1—400 K. W. Synchronous M-G Set. 
1—200 K. W. 


For Driving Air Compressors: 
1—100 H. P. Synchronous MOTOR 
(Direct Drive) 
1— 60 H. P. Induction MOTOR 
(Belt Drive) 


1500 


For over 40 years, the Erie Foundry Co., world’s largest 
builder of steam hammers, has indicated its approval of Burke 
Motors and Generators by their long continued use in the 
power plant pictured above. 


For 54 years, Burke has built motors and generators to the 
specific requirements of industry. This long record of designing 
for the job, rather than toa compromise standard, has given us 
a flexibility that continues to prove valuable, wherever a better 
than standard electrical unit is desired. 


Burke engineers can assist you in the selection of Burke Motors 
and Generators that will provide continuous, dependable ser- 
vice. Write Burke Electric Co., 257 W. 12th St, Erie, Pa. 


TO 1000 K. w, 


A.C&D.C. Motors & Generators 


BURKE ELECTRIC COMPANY, ERIE, PENNSYLVANIA = Since 1891 
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Each of the 73 different kinds of R/M packing 
is designed to meet a particular problem. In the 
food industry, for instance, R/M packings meet 
special sanitary requirements. They’re so clean, 
you can eat off them. 


So, whatever your particular packing prob- 
lem .. . high-pressure steam . . . extreme tem- 
perature . . . acids or other chemicals .. . 
petroleum products . . . there are R/M products 


to give long and satisfactory performance. Rr | y.\ 


Ask for R/M, the packing backed by more 
than forty years of experience. 


Manheim: Penna. Bridgeport, 
North. Charleston, S. C. - Passaic, N. 


It’s “Packed with Satisfaction”—When You Use R/M 
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Cyclotherm Corporation announces = with combination burners, firing 
its appointment as of June 1, 1945, either oil or gas, are also available. 


as the exclusive manufacturer of _ Among Cyclotherm units, manu- 
Cyclotherm units. factured under the designs and 
Cyclotherm units alone embody _ patents of General Furnaces Cor- 
Cyclotherm’s unique and patented poration, thousands are in service in 
principles: vessels of the Navy and Maritime 
®CYCLOTHERM Steam Gen- Commission—at Advance Naval 
erators, in sizes ranging from §Bases—in Army Hospitals and Ad- 


-10HPto 200 HP, withopera- vance Dressing Stations—in sta- 
ting pressures from 15 psi to _ tionary and mobile laundries of the 
200 psi. Army, Navy and Marine Corps. 

*CYCLOTHERM Hot Water . Other Cyclotherms are efficiently 
Generators. 


and economically furnishing steam 
All units are fully automatic, self- to industry throughout the United 
contained, oil or gas fired. Units States and in other countries. 


For full information and prices write 
YCLOTHERM CORPORATION . 90 BROAD STREET, NEW YORK 4, N. Y. 
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can Sure Uniformity and Quality 


Globe 


Extra care in production control assures uniformity and 
quality in all classes of Globe steel tubes. Unvarying 
quality is safeguarded and production methods and 
materials exactly controlled by one of the largest and 
complete chemical and physical laboratories of its kind, 
concentrating on tubing characteristics and problems, 


You can be sure of uniformity and quality when you 
specify Globe tubes — pressure, mechanical, or stainless, 


GLOBE STEEL TUBES CO., Milwaukee 4, Wis., U.S.A. 


% Mechanical Tubing 


% Gloweld Welded Stainless 
Steel Tubes 


% Globeiron High Purity Iron 


%& Pressure Tubes 


% Condenser & Heat 
Exchanger Tubes 


Seamless Stainless 
Steel Tubes 
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ON POSTWAR STEAM TRAP ECONOMY 


In previous Chalk Talks, we told you 
about the economy of simplified piping, 
the low first-cost for installation, and 
the savings in inspection of Anderson 
Super-Silvertop Steam Traps . . . Now 
we want to point out the economies in 
the construction features of Super- 
Silvertop Steam Traps as shown in the 
above diagram. 


Super-Silvertops are exceedingly 
strong. Their castings are of nickel 
semi-steel, the bucket and guide tube 


of copper and bronze, with all work- 
ing parts of stainless steel. There are 
no pins to wear out and all working 
parts ride on knife edge contact, which 
eliminates practically all friction. And 
finally there are no restricting passages 
to become clogged with scale. These con- 
struction features of Super-Silvertops 
make for years of economical service. 


THE V. D. ANDERSON CO. 


1934 W. 96th Street » Cleveland 2, Ohio 


——s TEAM 
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Ajax Spiral Wound Gasket 


Marine Stationary Application 


FIG. 
Figure illustrates enlarged crows sec- 
fion of AJAX gasket with 4" Flange 
dosigned for low pressure. 


Figure 2 illustrates enlarged cross sec: 

fion of AJAX gasket with '/4" flange 

designed for 1,100 PSI. Note increased 
number of plies. 


""THE STORY BEHIND THE GASKET 


THAT BREATHES*' 

AJAX Gaskets, constructed of one continuous strip of pre. 
formed metal wound spirally from the inside to the outside, 
are engineered to withstand the most severe service conditions 
in pressure groups to 3500 psi, together with the extreme 
temperature ranges encountered in superheated steam. 

There are twin strips of asbestos filler between each spiral 
thickness in the AJAX Gasket which cannot meet in the 


center under the wedge-like groove. Therefore a “breather-space” is preserved in the heart of the gasket which assures 
its automatic reaction to mechanical compression, to internal pressure variation, and to temperature changes. 


The AJAX Gasket expands and contracts — “breathes” — with changing pressure conditions — and retains the posi- 


tive, secure seal you require at all times. 


BOILER HANDHOLE, TUBECAP AND 
OTHER BOILER ACCESSORY GASKETS 


AJAX Style “A” Boiler Gaskets are constructed for three major 
pressure groups—0 to 499 Ibs., 500 to 999 Ibs., and 1000 Ibs. 
and up — through modification of the number of spiral wound 


metal plies per diameter. AJAX Style “A” Gaskets provide these 
inherent advantages: 


1. Excessive strain on fittings eliminated. Style “A” Gaskets seal 
under a comparatively low bonding load. 


2. Knife edge, interlocked plies of metal between flanges act 
as automatic expansion member compensating for pressure 
fluctuations. 

3. Higher safety factor, since each gasket is constructed for 
specific operating conditions. 

4. Boiler “outage” time is held to a minimum. 


5. Springback quality of AJAX Gaskets assure their satisfactory 
performance when re-used. 


STYLE "'S-R'* METAL-ASBESTOS FLANGE GASKETS 
Style S-R Gaskets for Raised Face, Smooth 
Face, Crane Lap or Van Stone Joints, consist 
of standard AJAX Spiral ‘Wound Gaskets 
.175” thick inserted into a solid steel rein 
forcing ring .125” thick. The reinforcing ring 
prevents lateral expansion due to compression 
and acts as a centering device to insure posi- 
tive location; also as a compression gauge, 
since the inside diameter of the ring actually 
rests between the flange bearing surfaces, 
thereby preventing overloading of the flange 
studs during installation. Like all other gas- 
kets listed, this Style is scientifically designed 
to seal with a minimum of bolt load ing within 
stress limits for specified bolting arrange- 
ments established for fittings in all pressure 
groups. Gasket and ring are installed as a 
single unit. Gasket is easily removable for 
replacement. 


AJAX BOILER MANHOLE GASKETS 


Style M-H — Three basic pressure groups—0 to 499 Ibs., 500 
to 999 Ibs. and 1000 Ibs. up. Stainless Steel is recommended for 
use where pressure exceeds 500 Ibs. M-H gaskets seal under com- 
paratively low bonding loads. A maximum 1”. flange width will 
accommodate most every service condition encountered in any 
pressure group. 14” and 1” thicknesses. 

Style C-R—The Style C-R Manhole Gasket is self-centering and 
is in frequent demand for use on boiler manhole plates where 
chamfer is encountered between the shoulder and the flat of the 
bearing surface. The centering ring in this assembly is slightly 
thinner than the gasket itself; assures positive location between 
two flats. 1/4,” thickness only. 


Style H— Original thickness of gasket is 
-175” + .005”. Constructed to seal at a com- 
pressed thickness of .125” + .010” with a 
minimum of bolt loading within stress limits 
for specified bolting arrangements established 
for fittings in all pressure groups. Gasket re- 
siliency compensates for stud relaxation, and 
also for variations in pipe line stresses. The 
wire guide assures ease of installation and 
locates the gasket in a positive position. 


U.S.GASKET CO. 


1592 PIERCE AVENUE 


SEE\OUR 
CATALOG IM 
SWEET'S 


CAMDEN, N. J. 
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Distributors 
IN PRINCIPAL CITIES 


A few choice industrial 
territories are open 
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These new Buffalo Centrifugal Compres- 
sors give up to 4 lbs. pressure per square inch 
in a single stage. Because each unit is de- 
signed to fit the exact operating conditions, 
peak efficiency at that condition is practical. 


For handling air to oil or gas furnaces, on 
high pressure installations in glass, steel and 
chemical plants, for scale and water blowoff 
problems and all kinds of experimental work 
Buffalo Centrifugal Compressors offer un- 
usually low-cost, high-pressure air. 


Welded steel or alloy rotors used were 
developed as a result of tests in the Buffalo 
Vacuum Test Pit. If you have use for high pres- 
sure air, why not write today for Bulletin 3553 
which describes these units. 


BUFFALO FORGE COMPANY 


488 Broadway Buffalo, N. Y. 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


COMPRESSORS 


| 
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1. Qvwart flask containing Penicillin culture after 
seven days of incubation. The small bottle on the 
right is about % full of liquid Penicillin, the only 
portion that is used for medicinal purposes. It takes 
many of the larger flasks to produce the small 
quantity contained in this bottle. 


2. Starting growth of Penicillin. In this small, 
sterilized and enclosed room, the operator feeds 
powdered Penicillin culture into the flasks contain- 
ing a corn starch base mixture. The flasks are 
then sent to the incubation room. 


Production Only Possible with 


Controlled Temperatures 


Penicillin has been called the modern 
miracle of chemotherapy. Since the 
news of its discovery was released to the 
world, just before Pearl Harbor, it has 
saved thousands of our soldiers’ lives 
and limbs. And, according to medical 
scientists, its future possibilities in com- 
bating infections and infectious diseases 
are almost unlimited. 

In the manufacture of Penicillin on a 
commercial scale, accurate temperature 
and humidity control is one of the most 
vital factors. In fact, technicians say it 
would be impossible to maintain the 
rigid standards of quality in the quanti- 
ties in which it is now being manufac- 
tured, without the sensitive and accurate 
control of temperature and humidity 
that is made possible by the use of 
Minneapolis-Honeywell thermostats and 
Brown precision instruments. 
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Pictured here are the important steps 
in the production of Penicillin by ‘one 
of America’s leading biological and 
pharmaceutical manufacturers — the 
Lederle Laboratories at Pearl River, 
New York. 


Minneapolis-Honeywell temperature 
controls are now busy on thousands of 
war production jobs. After complete 
victory they will continue their leader- 
ship in the control of all kinds of manu- 
facturing processes where temperature 
and humidity are vital factors. Brown 
Instrument Co., Philadelphia, Pa., a 
subsidiary, and Minneapolis-Honeywell 
Regulator Co., 2702 Fourth Avenue So., 
Minneapolis 8, Minn. Branches and dis- 


tributing offices in all principal cities. 


3. One of the many incubation rooms. Flasks 
remain here for seven days of incubation to produce 
the mold growth shown in the first picture. At 
upper right, outside the incubation chamber is 4 
Brown recording controller that maintains the re. 
quired constant temperature during incubation. 


4. Main air conditioning system which supplies 
conditioned air to the incubation rooms. At right 
is a Minneapolis-Honeywell thermostat for con- 
trolling dewpoint temperatures, 


5. Sealing Room, where small bottles of liquid 
Penicillin are sealed after removal from the refrig- 
eration room. They are now ready for shipment. 
The sealing room is maintained at constant tem- 
perature by the Honeywell thermostat at upper left. 


6. The beginning of another cycle. Emptie od flasks 
are brought into this room on a conveyor belt, the 
flasks are cleaned of mold, washed, sterilized and r 
filled with the corn starch base solution. Mounted 0! 
the wall, over the small table, is a Brown recordiné 
potentiometer which accurately records the tempe! 
atures maintained during the process of productior 
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GRAPHITE GUS SAYS: 


Use DIXON’S Lubricating Graphite on the tough spots. 
Rub it on dry. Add it to your regular oils and greases. 


Dixon’s Ticonderoga Lubricating Flake Graphite. Slecky, large 
flakes or medium powdered, this graphite gives sustained friction 
freeing lubrication on -packings, large free-fitting bearings, open 
gears, sprockets, chains and other heavy duty equipment. Add it to 
oils and greases to fortify them against extremes of temperatures, 
and pressures. It lengthens lubricant life. Data Sheet #5 tells 
where and how. 


Dixon’s No. 635 Lubricating Flake Graphite. This finely powdered 
graphite is particularly suitable for close-fitting bearing surfaces 
and mechanisms operating. under high temperatures, pressures 


oils and greases it lengthens their life and makes better friction 
fighters. Data Sheet #6 illustrates uses. 


Dixon’s Microfyne Lubricating Flake Graphite. Being microscopic 
in particle size, this lubricating flake graphite is especially pro- 
cessed to meet the largest variety of applications. As a co-lubri- 
cant in plain oils and greases it enables them to stand up under 
conditions of extreme heat, cold, speeds and pressures. Used dry 
it quickly establishes a friction-free surface. 
Data Sheet #7 shows other uses. 


Dixon’s Graph-Air Gun, Type 4. Handily blows its contents of dry Micro- 
fyne Graphite into locks and all close-fitting mechanisms. Provides long lasting 
lubrication that's exceptionally resistant to conditions that destroy ordinary 
lubricants. This powdered graphite will not gum or dry out. In plant, office, 
home, Dixon's Graph-Air Gun is the most useful lubricator ever. Data Sheet 
#8 lists many of its 1001 uses. Get your gun at Supply or hardware store—30¢. 


and speeds. It is extremely unctuous and is used dry. Added to 


DIXON'S GRAPHITES 
LUBRICATION HEAT CONDUCTION 
HEAT and COLD RESISTANCE » ELECTRICAL CONDUCTION 
PROTECTIVE COATINGS and PAINTS 


ANSWERS! 
HELPS! HINTS! 


‘For help in a tough lubrication 
problem, Write Graphite Gus for 
illustrated Data Sheets on the prod- 
uct or products that interest you. 
They tell how and where you can 
make Graphite do the job—Better. 


JOSEPH DIXON CRUCIBLE COMPANY 
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7) 1 TANK CAR TRAIN STRETCHING FROM WASH- _ 
“INGTON TO QUEBEC WOULD BE REQUIRED. 
70 CONTAIN A SINGLE YEAR’S PRODUCTION | 
OF CRUDE OIL FROM SINCLAIR’S 8000 WELLS. - 


SINCLAIR RUBBER INC., A SINCLAIR SUBSIDIARY, 
MANUFACTURED IN ONE YEAR SUFFICIENT BASIC 
MATERIAL TO PRODUCE 78,000 TONS OF SYNTHETIC 
RUBBER. THIS PLANT AT HOUSTON, TEX., IS SINCLAIR 
OPERATED FOR THE GOVERNMENT. 


LUBRICATION FOR FULL DELIVERY OF POWER UNDER 
CONTINUOUS HEAVY DUTY OPERATION IS PROVIDED 
BY SINCLAIR STEAM CYLINDER AND VALVE OILS. THEY 
SUIT ALL ENGINE DESIGNS AND OPERATING CONDITIONS. 


FOR FULL INFORMATION OR LUBRICATION COUNSEL WRITE SINCLAIR » COMPANY, 630 FIFTH AVENUE, NEW YORK 20, N. Y. — 
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COPPER ALLOY BULLETIN 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 


Prepared by Bridgeport Brass Company 


“Bridgeport” 


Headquarters for BRASS, BRONZE, and COPPER 


e 
No 


Arsenic as a Corrosion Inhibitor 


Destroying the Myth 
of Intercrystalline Attack 


The use of arsenic as a dezincification 
inhibitor for Admiralty condenser tubing 
and 70-30 brass was reported as far back 
as 1924 by the well-known metallurgists, 
Bengough and May in the British In- 
stitute of Metals as part of the Seventh 
Report to the Corrosion Research Com- 
mittee of the Institute of Metals 
(British). This discovery attracted world- 
wide attention because of their masterly 
work on the mechanics of dezincification 
and methods of preventing it. Aside from 
arsenic they also found that “tin, nickel, 
tungsten, antimony and aluminum all had 
the same kind of effect as arsenic but 
less intense and in the order named.” 


As a result, arsenic which they con- 
sidered the most effective inhibitor of 


up to 0.04 percent to brass condenser 
tubing as standard practice by British 
manufacturers. It was also adopted as 
standard practice by Bridgeport Brass 
Company and most of the larger Amer- 
ican manufacturers about 1936. These 
investigators also developed aluminum 
brass for condenser tubes and included 
arsenic as an inhibitor. 


Recently, investigations by two Amer- 
ican manufacturers indicated that anti- 
mony and phosphorus are corrosion in- 
hibitors. In obtaining their U. S. patents 
for adding these other dezincification in- 
hibitors, the inventors claimed that their 
inhibitors are superior to arsenic because 
they prevent the occurrence of “intercrys- 
talline attack” which they stated is char- 
acteristic of brasses containing small 
amounts of arsenic added intentionally to 
Prevent dezincification. Their cla'ms were 
based on accelerated corrosion tests which 
were conducted with solutions of several 
concentrations of cupric chloride. No ex- 
periments under actual service conditions, 
as found in seaboard power plants, marine 
condensers, heat exchangers and oil re- 
fineries, were conducted to substantiate 
any of their claims. 


In recent months we have come across 
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dezincification is now added in amounts 


Note: Bridgeport products are supplied in accordance with existing priority regulations. 


BRIDGEPORT 


BRIDGEPORT BRASS COMPANY, BRIDGEPORT 2, CONN, 


rumors to the effect that Arsenical Ad- 
miralty is subject to “intercrystalline at- 
tack” and naturally we wish to run them 
down. In Bridgeport Brass Company’s 
long experience, as well as in the ex- 
perience of other companies who have 
been manufacturing arsenical Admiralty 
condenser tubes for many years, no evi- 
dence of the mythical “intercrystalline 
attack” has been found. Several labo- 
ratory investigators, using cupric chloride 
as the attacking agent, have reported the 
development of intergranular cracking in 
both Arsenical Admiralty and plain Ad- 
miralty. 


Recently we checked with a prominent 
authority as to British practice and ex- 
perience and received the following: 

“The beneficial effect of small amounts 
of arsenic in brass in preventing dezinci- 
fication of the alloy has been widely 
known for many years. In this country 
it is, and has been for several years, quite 
a common practice to add arsenic to the 
extent of about 0.02—0.04 percent not 
only to aluminum brass, but to other 
brass alloys for the manufacture of con- 
denser tubes. 


“We are not acquainted with any evi- 
dence arising either in the course of ex- 
periments or in service which would in- 
dicate that the presence of this amount 
of arsenic is in any way injurious or det- 
rimental to the alloy, or that it gives rise 
to any kind of intercrystalline failure.” 


Regardless of the use of other corrosion 
inhibitors besides arsenic which are being 
advocated bysome manufacturers, Bridge- 
port Brass Company intends to con- 
tinue to supply Arsenical Admiralty, Ar- 
senical Muntz, and Arsenical Aluminum 
Brass because experience has shown that 
the addition of arsenic is excellent as a 
dezincification inhibitor. We have yet to 
run across a single case of intercrystalline 
attack and would appreciate it if our 
friends will help us spike the rumor or 
bring the offender out in the open where 
we can all take a good look at it, if it is 
in existence. 


Cupro Nickel Now Released 
For General Use 


It has been announced that limitation 
order L-154 schedule II which restricted 
the use of cupro nickel tubes in steam 
surface condensers has been revoked, and 
that cupro nickel is now available for 
general use. 


70-30 cupro nickel condenser tubing 
made to Navy specifications 44T39a, is 
the standard alloy specified by the U. S. 
Navy for all battleships and many other 
types of vessels. Besides excellent re- 
sistance to impingement attack, this alloy 
withstands erosion and corrosion in most 
cases better than brass. It was adopted 
by the Navy after numerous tests 
indicated that Admiralty condenser tub- 
ing could not stand up satisfactorily 
for fast steam turbine-propelled vessels 
which depend on condensers that produce 


‘a high vacuum and operate with high 


water velocities. Under such conditions 
tubing is exposed to both corrosion and 
erosion caused by the impingement of air 
bubbles associated with water of high 
velocity and turbulence. 70-30 cupro 
nickel made to Navy specifications 
44T39a fulfills the requirements of the 
U. S. Bureau of Ships which calls for 
the presence of 0.6 maximum percent 
iron and over 0.5 percent manganese. 


70-30 cupro nickel withstands elevated 
temperatures better than brass and is 
used for feed water heaters, heat ex- 
changers and evaporators where good cor- 
rosion resistance is imperative. This alloy 
is said to be immune to season or stress 
corrosion cracking caused by the com- 
bined action of moist ammonia, oxygen, 
stress and time. Since cupro nickel has a 
lower specific thermal conductivity than 
brass, some designers of condensers pro- 
vide 10 percent additional condensing sur- 
face as compared to brass tubes, to allow 
a safe margin for this difference. How- 
ever, there are engineers who claim that 
the thermal conductivity has little bear- 
ing on the rate of heat flow from one fluid 
to another through such a metal wall. 


Because this alloy has superior proper- 
ties to most metals and alloys, cupro 
nickel is being carefully considered for 
many applications involving corrosion too 
severe for ordinary metals. This is in line 
with the present tendency to fight the 
ravages of corrosion with better materials 
which may be higher in first cost, but 
which are most economical when length 
of service and reduction in maintenance 
are taken into account. 
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CONDENSER TUBE PROTECTORS 


The inlet end of the condenser tube is most often the first section to fail. This is the area 
most vulnerable to air impingement and sand abrasion. Service Tests in Marine and 
Stationary Condensers prove that John Crane Condenser Tube Protectors armor the entrance 
section; greatly lengthen tube life. Note these other important advantages: 


®@ Molded of a hard, wear-resistant plastic material 

@ Resist contaminated salt or fresh water 

®@ Unaffected by temperatures to 275° F. 

®@ Provide a belled mouth for inlet tube ends; reduce turbulence 
® Easily installed on both old and new tubes 

@ Last for life of tubes 


John Crane Condenser Tube Protectors are inexpensive to install; and require no special 
tools. Available for 5/e” and %4” 16-BWG, or 4", %", 7s” and 1” 18-BWG tubes. For full 
information send for illustrated bulletin, or consult our branch office nearest you. 


CRANE PACKING COMPANY “eevee 


BALTIMORE, BOSTON, BUFFALO, CLEVELAND, DALLAS, DETROIT, HOUSTON, LOS CRANE PACKING co., Hamilton 
ST. LOUIS, TULSA 
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the same ENTERPRISE Turbocharged Diesels 


that offer you dependable, money-saving power! 


@ From Stalingrad westward, history's greatest reconstruction task is 
underway. New communities arise from the ashes . . . modern com- 
munities depending on uninterrupted electric service. 


Enterprise Turbocharged Diesels are on the job. Thirty powerful 
Enterprise engines, each turning a generator capable of supplying all 
the needs of a modern community of 2700 people, have been on the 
job since the Nazi tide was turned at Stalingrad. 


Installed in railroad cars, these Enterprise Diesels are built to do 
a maximum job in a minimum space. They are operating in sub-zero 
weather... burning sub-standard fuels including heavy oils. Simple to 
operate and maintain, they have met the major requirement. 
dependability. 

Enterprise Turbocharged Diesels can supply the power YOU need 

..e@asy-to-operate power for YOUR specific job. Enterprise Turbo- 

charged Diesels are built to handle your power requirements with an 
extra margin of dependability ... long-lasting dependability. 


For a clear explanation of the many benefits Enterprise Turbo- 
charging offers you, write for booklet. Address Department R-1. 


ENTERPRISE TURBOCHARGING GIVES YOU... 


More power per cylinder + More power per gallon of fuel 


More power with less weight + More power in less space 
rise psG-38 ane work 
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FLORIDA STREETS SAM FRANCISCO, 
— 
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CALL 
POWER 


Whatever your Piping problem may te 
position to help you. The knowledge which we have — 
gained in the past 36 years has not been confined to _ 
—— and fabrication alone. It includes a wide field — 


NATIONAL VALVE MFG. LO? 
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WITH MAXIM” 
‘HEAT RECOVERY 
SILENCERS®) 


The illustration above shows a test hook-up for Heat Recovery 
Silencer research in the Maxim Research Department. Here again, 
as in Maxim Silencers, the basis for superior performance is con- 
stant and painstaking research which results in proper basic de- 
sign and a never ending search for improvement. 


Maxim Heat Recovery Silencers provide effective silencing of 
exhaust noise, 100% spark arresting (where this is desired) and 
the recovery of waste exhaust heat to produce steam or hot water 
for heating or processing operations. 


These Heat Recovery Silencers are available with automatic 
controls which control steaming rate by varying water level in 
the water wall of the Silencer. They may be run wet or dry. 
Highly efficient heat transfer is assured by the Maxim extended 
heating surface feature. 


For silencing without the heat recovery feature, Maxim makes silencers 
for internal combustion engine exhaust or intake, steam engine exhaust, 
air compressor intake, vacuum pump discharge, blower intake and dis- 
charge, high velocity steam, air or gas discharge. Engine exhaust silencers 
available with or without spark arrestor. Bulletins on request. 


WATER LEVEL 


PRACTICAL WORKING HOOK-UPS 


Typical Heat Recovery Silencer hook-ups are 
available with a detailed discussion of each. 
We will be glad to send them to you. Just 
ask for Dwgs. B-298, B-301, B-302 and B-303. 
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ORIGINAL LITHOGRAPH 
by BENTON SPRUANCE 


Heat escapes—silently and un- 
seen —from unprotected piping and equipment wher- 
ever ambient temperature is lower than that of the 
equipment itself. And these heat losses, even over a 
short period of time, add up to surprising amounts. 
They are a hidden tax on your cost of doing business. 


Every avenue of escape, from boiler, steam line, fitting 


THE EHRET HEAT INSULATION HANDBOOK 
contains a wealth of information on 85% 
Magnesia, Enduro high temperature and 
many other insulations —with selection and 
application data for boilers, piping and 
equipment. Fully illustrated, it includes heat 
loss and efficiency tables, specifications and 
recommendations for every temperature con- 
dition. A copy will be sent at your request. 


cut production 


and heated surface, can be blocked by the application 
of an efficient thermal insulation, such as Ehret’s 85% 
Magnesia or Enduro. These time-tested insulating ma- 
terials are easy to apply, not readily damaged by shock 
or seepage, and maintain their high efficiency through- 
out their service life. For upwards of fifty years they 
have been known and widely used throughout industry. 


EHRET 


* MAGNESIA MANUFACTURING CO. 
VALLEY FORGE + PENNSYLVANIA 
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Pittsburgh 
BOILER TUBES 


The complete dependability which has char- 
acterized Pittsburgh Boiler Tubes for 42 years, 
fully qualifies them for service in the great new 
American built, dual-purpose locomotive, ‘“The 
Niagara.” First of a number of such giants of the 
rails built for New York Central to handle both 
fast passenger and freight, approximately 4700 
feet of Pittsburgh Seamless tubes her tremendous 
boiler. 


Pittsburgh Seamless has helped advance the 
progress of transportation not alone in boiler 
tubes used in the railroad and marine field but 
in varied and equally important applications in 
the automotive and aviation industries. From 
the successful A.R.A. approved Tubular Rail- 
way Axle to the selection of Boiler Tubes for 
this advanced steam locomotive, confidence in 
the integrity of Pittsburgh Seamless is based on 
demonstrated superior quality. 


PITTSBURGH STEEL COMPANY 


1659 GRANT BUILDING PITTSBURGH, PA. 
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ONE OF A SERIES of data sheets 
for power plant engineers ovtlin- 
ing various Oakife maintenance 
and equipment cleaning tasks, 
Each sheet may be filed for refers 
ence to serve as areminder for ob- 
taining more specific information, 


Cleaning 
Washable Type 
AIR FILTERS 


Other Power Plant 


4 REQUENT cleaning of dry or viscous washable-type air fil- Cleaning Jobs for OAKITE 
ters is recommended to assure full filtering capacity. Opera- 
ting conditions, dust load, type of impinged soil, adhesive and Automatic Filters ... Electrical Precipitators 
other deposits to be removed, including equipment available, 
generally determine the Oakite material and method recom- Air Wash Air Conditioning — . ++ Clean- 
mended. Additional factors are whether filter mats are ferrous or Se eee oe... Oe 


trolling Slime and Mold in Humidifying Systems 


non-ferrous metal or are fabricated from glass wool, spun glass or er 


similar material. 


Engines ... Cleaning and Descaling Jacket 
Water Coolers and Lube Oil Coolers . 
Oakite Alkaline, Acidic and Solvent Materials Cleaning Surface Condensers ... Cleaning 
Water and Steam Condensate Meters ... 
Designed For Filter Cleaning Descaling Water Cooled Compressors ... 
Cleaning Unit Heaters ... Descaling Ammo- 
Whatever the type of air filter employed in your air conditioning Cleaning 
equipment, the successful experience of Oakite Technical Service ... Cleaning Painted Surfaces of Equipment 
Representatives can prove valuable and helpful to you in han- . « « Stripping Paint . . . Cleaning Floors. 
dling this work on a low-cost, efficient basis. Moreover, from \ 
among the wide range of Oakite alkaline, acidic and solvent type — 
materials at his command, there is one that will effectively and 
safely remove the great variety of deposits-generally encountered 
in air filters, including slime, mold and lime scale. Write us today personal help a any power plant cleaning or related 
+» » We are at your service. problem. This Advisory Service is free. 


OAKITE PRODUCTS, INC. 23 Thames Street New York 6, N.Y. 


Technical Service Representatives in All Principal Cities of the United States and Canada 


MATERIALS & METHODS FOR EVERY CLEANING REQUIREMENT 
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tomorrow’s wakening giant 
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After war’s final “cease-firing”, look 
for the building industry to go places . . . for vast 
cities-within-cities to take shape. They’re on drafting 
boards today. 

Air conditioning and ventilating will be widened 
to include removal of dust, bacteria and odors from 
the atmosphere by unit-type air sanitation equipment. 
On the upswing will be radiant heating, zoned heating, 
service hot water, spot cooling units ... gas air con- 
ditioning which regulates humidity . . . a single 
heat pump system which heats buildings or 
cools them as desired. 

Controlling liquids and gases in miles-on- 
miles of tomorrow's piping will be thousands 


and thousands of Fairbanks Valves. They will have 
been selected because of topflight past performance... 
because architects and engineers know they can expec~ 
freedom from failure when a Fairbanks is installed. 

Whether it’s a small bronze valve or a huge iron 
body gate valve with a 24-inch opening the name 
Fairbanks stands for sound engineering, careful 
chemical and metallurgical control of alloys, ample 
metal for the job. The full line is given in catalog 
“42” which will be sent you if you ask for it. If 
you need special assistance with individual 
problems of valve selection and application, 
call on the facilities of the Fairbanks Engineer- 
ing Department. 


393 LAFAYETTE STREET, NEW YORK 3, N. Y. 
520 10, Mass.” M-& M Bidg,, Houston 2, Texas 


15 Ferry St., Pittsburgh 22, Pa. 
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For the third time since 1940, Dairyland Power 
Cooperative is installing an additional Worthing- 
ton Turbine Generator in its Genoa, Wisc., 
Power Plant, supplying electricity to farm com- 


munities of Wisconsin, lowa and Minnesota. 


One of the outstanding power cooperatives of 
the country, Dairyland will have 14,000 KW of 
installed Worthington turbine generators, when 
tke 4CCO KW unit now being built is installed. 


All enits operate with 650 psi initial steam pres- 
sure... at 825° F.... and exhaust to 28.5 inches 
vacuum. Write for complete details. Worthington 
Pump and Machinery Corporation, Moore Pa 


Steam Turbine Division, Wellsville, N. Y. We 


Nationwide Service — Offices and Representatives Throughout the World 


IN LEADING POWER PLANTS 
AROUND THE WORLD 

“Turbine Generator Units (up to 7500 
kw.—all types) 

Turbines (up 10,000 he, 
Single Stage Turbines (up to 1500 hp.) 

_ Combined Turbine & Gear (5 to 

200 hp.) 
Speed Reducing & Speed sicsibiitla 
Gears . 


MOORE STEAM TURBINE DIVISION 
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Here is oneof the double.aisle 
exhaust banks gohere 16 high 
| Power tubes can be exhansted 


POWER © July, 1945 


OMe nd J Rai 


Always in the fore- 

) front of tube research — 

and development, Federal 

makes another advance and 

now has added exhabst units of 

entirely new and original. Mlesign to its 
production equipment. | 
This latest Federal achievement produces 

a tube that is substantially closer to the per- 
fect vacunm—a tube with greater efficiency _ 
and longer life. : 
in banks of eight and operated 


with identical control equipment, these units 


exhaust uniformly every size of Federal 
tube — assuring a consistent and high stand- 
ard of quality. 

For any communication and industrial 
power tube need, turg to Federal now = test 
its that “Federal has made 
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This inexpensive, small-capacity 
crusher reduces any coal including 
10” lumps down to your stoker size 
in a single operation. 


FLEXROLL CRUSHER 


(Patented) 


Capacities—10 to 35 T. P. H. 
Product Sizes—%/" to 21/2” inclusive. 


Adjustable for intermediate sizes. 
RIN COMI ANY 


FAC North Fourth Celambas, 16, Oble 


Seltimere 2 Cleveland 12 Milwaukee 11 Pittsburgh 22 
Birmingham 2 Chleege Denver 2 New York? 


OM 
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SCALE REMOVED... ...IN 12 HOURS! 


BY SPECIALISTS IN 


Exceptional time saving and thoroughness, with complete 
safety! These are advantages offered you by the Dowell 
chemical method of removing power-stealing scales and 
sludges from your heat exchange equipment. 


The above pictured boiler was returned to designed oper- 
ating efficiency in 12 hours by the chemical removal of 
the calcium phosphate sludge which insulated the heat 
transfer surfaces. The rapid, efficient Dowell method, 
with a specific solvent for each deposit and type of metal, 
produced these results. 


This example is typical. It illustrates how this pioneer 
service organization scientifically restores power. The 
complexity and size of the equipment offers no problem 
to Dowell engineers who have years of experience in the 
chemical removal of all types of scales and sludges from 
heat exchange units. 


Dowell Service offers the additional advantages of exten- 
sive research and technical facilities of The Dow Chemical 


DOWELL INCORPORATED 
Subsidiary of The Dow Chemical Company 
Executive Office, Midland, Michigan 
GENERAL OFFICE, TULSA 3, OKLAHOMA 


New York ¢ Philadelphia ¢ Cleveland ¢ Chicago ¢ St. Louis « Houston 
Kansas City « Wichita « Mt. Pleasant, Michigan ¢ Salem, Illinois 
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POWER RESTORATION 


Company, parent organization of Dowell. This Dow- 
Dowell combination, which has been responsible for so 
many improvements in the methods of removing scales 
and sludges, will continue to better serve the plants of 
American industry. 


Write, wire or phone the nearest Dowell office 
for a free estimate and your copy of ‘More 
Power to America’s Industry’, a new booklet 
containing much interesting information on 
Dowell Chemical Scale Removal Service. 


FOR CHEMICAL SCALE REMOVAL SERVICE 
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LARGE HIGH PRESSURE HEADER 
WITH WELDED VALVES READY TO 
SLIP INTO PLACE. 


ODERN piping systems with their numerous pieces 

of auxiliary equipment such as valves, pumps, etc., 
place great emphasis on accurate fabrication, within 
very close tolerances. Such precision fabrication can 
only be obtained in a shop properly equipped with 
both facilities and personnel. 


Our engineering department carefully plans each 
job and the layout is detailed for the most efficient 
shop fabrication. By pre-fabricating assemblies as 
large as shipping facilities and installation space will 
permit, testing, insurance inspection and final 
erection are greatly simplified and expedited. 


Construction time is further saved by schedul- 
ing all work through the shop in direct relation to 
the sequence of erection in the field. Expensive 
waiting periods for material are eliminated, work 
progresses smoothly and the installation is 
completed on schedule. 


In planning alterations, improvements, or re- 
placements involving single units or complete 
systems for central stations, paper mills, indus- 
trial and chemical plants, contact our nearest 
representative qr write our Engineering Depart- | 
ment direct. They will be glad to make recom- 
mendations, without obligation. \ 


634 S Gramercy Place, Los Angeles 


* Buy EXTRA WAR BONDS x 
— 
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BEARS RETAINER 
de 


Between the covers of this 94-page book you will 
find ways that Walworth can help you with your 
problem of handling petroleum products... acids 
... condensates .:.mud... organic solvents... 
slimes ... slurries... and many other “difficult” 
liquids where conventional types of valves do not 
give satisfactory service. It is to your advantage to 
have this informative, important data. 


A request on your company’s letterhead, will 
bring you a copy of Catalog 44L. Write now! 


WALWORTH 


valwes and fittings 
i tod 14 AWARDS 
60 EAST 42nd ST., NEW YORK 17, N.Y. 
on your Company letterhead 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 
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EITHER your workers nor machines can do a creditable job, unless the 
air in your plant is clean, pure and correctly temperatured. 


Are you letting production lag and costs mount, for want of the necessary 


Gali te the air handling or conditioning equipment? 


- eaneu ge Thousands of plants — large and small — turn silty requirements over to Clarage. We have 


developed, through more than a quarter-century of research and experience, the right engineering 
and the right equipment for any application. + 


Take your problem to ‘‘Headquarters’’ by writing or ‘phoning us today. In every key city, 
there is a Clarage application engineering office ready to give you prompt, expert assistance. 


BUY MORE 
WAR BONDS! 


FAN COMPANY 


Kalamazoo, Michigan 


APPLICATION ENGINEERING OFFICES 
IN ALL PRINCIPAL CITIES 
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Even the finest uncompounded mineral oil 
will leave deposits on rings and skirts when 
operated under severe engine conditions. 
The above photo shows a test engine piston 
after 264 hours operation with the finest ob- 
tainable uncompounded Diesel engine oil. 


Here's the same test made with RPM DELO Oil, only this time for 1000 hours—more than 
double the 480-hour test required in current military specifications. The photographs above 
show both thrust and anti-thrust sides of a piston after a 1000-hour test with RPM DELO Diesel 
Engine Lubricating Oil. Note that RPM DELO Oil has almost entirely prevented any deposits 
on skirts. Dark areas around rings are only soft carbon, not sticky varnish. The compounding in 
RPM DELO Oil makes this possible by preventing the initial formation of sticky varnish. 


NOTE INEREASED CLEARANCE OF TOP RINIG. 
NOTE TOP|RING CLEARANCE 
> N PHOTOGRAPH 14) ~ 
10 
so A_| / 
~ 
= 
=e 
2 | 
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to clean engine. 


‘ 


How blowby caused by cylinder and ring groove wear increases 
rapidly is shown by the above chart. Excessive side clearance caused 


y ting groove wear allows the ring to rock in its groove and “bite” DELO Oil has been confirmed by sales of millions of gallons since its 
into cylinder walls. RPM DELO Oil checks this wear at the start by an development. For more technical information on RPM DELO Oil, write 
adhering agent which makes it cling to hot cylinder walls. 


HIGH QUALITY, 
NATURALLY 
STABLE 
BASE OIL 


Detergent compound Anti-oxidant to prevent Wear-reducing 


STANDARD OF CALIFORNIA 


This single cylinder laboratory engine is used to measure the rin4- 
sticking characteristics of Diesel lubricants. The test record of RPM 


for Booklet T-7, Standard of California, San Francisco 20, California. 


gum and sludge. compound. 


RPM DELO Oil has world-wide distribution under the names: RPM DELO, Caltex RPM DELO, Kyso RPM DELO, Signal RPM DELO, Imperial RPM DELO, 


(CONCENTRATE) 
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Another Example of 


Since 


TEMPERATURES CONTROLLED IN ALL 317 PATIENTS’ ROOMS! 


When the Henry Ford Hospital was planned, almost 
30 years ago, no consideration was overlooked which 
would contribute to a highly effective hospital plant. 
Automatic temperature control for every radiator in 
the heating system was specified, with individual room 
thermostats in every patient’s room and in all other 
heated spaces of this 600-bed hospital. JOHNSON 
Individual Room Control was selected—applied and 
installed by men thoroughly trained in the field of 
automatic temperature regulation. 

| In addition to control in patients’ rooms, Johnson 
room-by-room control regulates temperatures in con- 
sultation rooms, doctors’ offices, laborato- 
ries, lobbies, corridors, and all public and 
service areas—a total of 685 Johnson room 
thermostats in the Main Building of this 
hospital. Ventilating systems, also Johnson- 
controlled, serve patients’ rooms, and lab- 
oratories, consistently delivering efficient 
service for which they were installed. 
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JOHNSON Individual Room CONTROL 


JOUNSON 
Avtoinatic Temperature 
ond Air Conditioning — 
CONTROL 
* 


Johnson engineers and installation mechanics, 
located in principal cities, work with architects, con- 
sulting engineers, contractors and owners in solving 
temperature control problems. That is why the Joho- 
son organization is called upon, time and again, by 
the same people to make technical surveys and recom: 
mendations without obligation. Investigate the fuel 
economy—the comfort and convenience—of Individ- 
ual Room Control for all types of living and working 
spaces. Ask your heating and air conditioning engi: 
neer or contractor about Johnson—or call a Johnson 
engineer from a nearby branch office. 


JOHNSON 


SERVICE COMPANY 


MILWAUKEE 2, WISCONSIN 
DIRECT BRANCH OFFICES IN ALL PRINCIPAL CITIES 
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msi YOU GET THE INSIDE ‘Facts ABOUT 


NEW DEVELOPMENTS IN 


olving 


HIGH PRESSURE BOILERS 


1e fuel 
idivid- Just off the press . . . it includes essential, technical information, 
— t specifications and the latest developments in boiler engineering to 


shnson 2 provide maximum efficiency, economy and dependability. 


Bivinion 


ON WORK 
STRUTHERS WELLS At 


CORPORATION 


Plants at Titusville, Pa. and Warren, Pa. 
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DETERMINE QUALITY 


“Ve handling of bulk ma- 


terials economically requires belts with the 
necessary strength and resistance to abrasion 
and other service conditions. Republic’s 
Super Excelo Reprene and Record Maker-S 
are heavy duty belts, with rubber com- 
pounds and construction designed for long 
service On conveyors handling large size 
rock and ore, coal, coke and other heavy, 
highly abrasive materials. For sugar, salt, 


IN REPUBLIC CONVEYOR BELTS 


clay, cement, sand and aggregates, Repub- 
lic belts are engineered for such service. 
Those which must convey materials at high 
temperatures are specially designed, too. 
Republic’s technologists have taken each 
service under study, and have put the nec- 
essary quality into a belt for each. Consult 
your Republic Distributor on conveyor and 
elevator installations. 


WE ARE 
PARTICIPANTS IN THE 
OWNERSHIP AND OPERATION 


NATIONAL SYNTHETIC RUBBER 
CORPORATION 
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LEE RUBBER & TIRE CORPORATION 
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V*S is on oll-electric, adjustable-speed 
drive, operefing frem AC circuits, through 
which starting, stopping and speed changes 
are effectively controlled, avtomatic re- 
versol provided at any desired point and 
tension properly maintained. The possi- 
bilities of Reliance V*S Drive in helping to 
speed prédvetion and cut costs are almost 
tt will pey you to investigate. 
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Each of these wire-twisting 
machines is driven and con- 
trolled by its individual 
Reliance V*S Drive—for 

smooth starting and 
smooth acceleration. 


Four rubber-covered conductors and the plastic center filles 
are twisted into “Spiral-4” cable for use on the fighting fron:s 
by this battery of machines, at the Point Breeze Works of 1:2 
Western Electric Company. 


Here, as in many other applications, Reliance V*S Drive has 
provided the smoothness and flexibility of control which are 
vital to speed and quality of production. Low creeping spee«!s 
for adjustment virtually eliminate wastage, starting and acceler- 
ation are free from jerks or irregular motion and both quantity 
and quality of production are maintained at a high level. 


For complete information as to the possibilities of Reliance V*S 
Drive, call the nearest Reliance office, or write for Bulletin 311. 


RELIANCE ELECTRIC & ENGINEERING CO. 
1068 Ivanhoe Road e Cleveland, Ohio 


Birmingham Boston Buffalo Chicago Cincinnati * Detroit Greenville (S.C.) Houston 
Kalamazoo * Los Angeles * Minneapolis * New York ® Philadelphia © Pittsburgh © Portland (Ore.) 
St. Lovis © San Francisco © Syracuse * Washington, D.C. © and other principal ciries 
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‘ Base Moor was established in 1868 and has been 
building steam generating units for nearly three- 
quarters of a century. Fifty years ago, in 1895, we 
began the manufacture of water tube boilers, and 
followed several years later with the first super- 
heating steam boilers. 


Edge Moor engineers have continued to contribute 
to the store of knowledge and experience gained 
in the building of steam generating equipment. 
Today, upwards of 5000 installations attest to the 
many advances in design, efficiency and standards 
of quality originated by Edge Moor. 

Edge Moor boilers are designed for any required 
capacity and up to 900 lbs drum pressure. Complete 
steam generating units, auxiliary equipment and 
installation service are available—from Edge Moor. 


VINTAGE 1895 * THE FIRST EDGE MOOR WATER TUBE BOILER 


An Edge Moor Catalog of 1902 states: “This boiler is still jn 
active service, and demonstrates that our boilers were designed 
on sound principles, and only improvements in details were 
necessary to make them what they are today.” 


Edge Moor 2-drum bent tube boiler with pendant 
convection superheater, vertical tubular air pre- 
heater, water cooled furnace, travelling grate 
stoker. Capacity, 75,000 Ibs steam per hour; 
Drum Pressure, 450 psi; Degrees of Superheat, 
300; Final Steam Temperature, 750° F. 


STEAM GENERATING EQUIPMENT 


BRANCH OFFICES: NEW YORK 20, N. Y.: 30 ROCKEFELLER PLAZA 
CHICAGO 2, ILL.: ONE NORTH LA SALLE STREET 
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MAIN OFFICE AND WORKS: EDGE MOOR, DELAWARE 
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Stainless steel blades are used in these high-speed, high- 
temperature steam turbines for a number of reasons. The blades 
must not corrode or pit under the action of super-heated steam 
while travelling at high speed and they must not “creep” under 
the combination of high temperature and centrifugal stresses. 

There are many applications in industry where a tough heat- 
still in spa enduring metal like this means longer life, fewer shutdowns, 
jigned es ae ‘and more economical operation. Have you tried stainless steel? 


 OILER 


= BUY UNITED STATES WAR BONDS AND STAMPS 
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"In service 
ten years... 
with perfect 
satisfaction” 


'"Our WN-112% 
has proved 
satisfactory 
in every 


“has not 
given us a 
particle 
of 
trouble" & 


These are typical comments from manufacturers 
all over the country. Years from now they will still be 
glad they installed this Sullivan heavy-duty, two stage 
WN-112 air compressor because it will still be pro- 
viding quiet, efficient, heavy-duty service twenty-four 
hours a day with a minimum amount of attention. 

* The superior design of Series 100 air compressors, 
a design that was pioneered by Sullivan more than ten 
years ago, eliminates the need for adjustments charac- 
teristic of ordinary compressors. The precision cross- 
head and connecting rod bearings never require 
adjustment. Full force-feed lubrication is automati- 
cally protected against possible oil 
pressure failure. The patented Sullivan 


they quickly pay dividends. 


OFFICES 


“Dual-Cushion” valve is free-acting, coming to rest 
smoothly and quietly at the top of the lift . . . and on 
its seat, There’s no pounding action to shorten valve 
life or cause valve noise. When compressor wear even- 

tually occurs, “new machine efficiency” can be easily, 
quickly and economically regained by replacing cylin. 
der and cross-head liners. 

Sullivan Series 100 air compressors are offered in 
single or twin units with piston-displacement capacities 
from 378 to 3656 C.F.M., at pressures up to 125 p. si. 
Ask your nearby Sullivan representative for a copy of 
Bulletin A-52 which contains full details, or write 
direct. SULLIVAN MACHINERY COMPANY, 
Michigan City, Indiana. In Canada: Canadian 
Sullivan Machinery Co., Ltd., Dundas, Ont. 


Complete your compressed air plont with a Sullivan Aftercooler. Sullivan 
Aftercoolers remove water vapor and entrained oil from compressed air by 


lati the d te and oil before 


effectively condensing the vapor and i 
they enter the distribution lines. Because they deliver cool, dry and clean air 


PRODUCTS 


Stationary and Portable Air Compressors 
Y% to 3,000 H.P., Pneumatic Casting or 
dation Breakers, ‘Portable Hoists, Rock Drills. 


Birmingham - Boston - Chicago - Ciaremont - Dallas - Denver - Duluth - El Paso - Huntington 
Knoxville - Los Angeles - » Eesechere - New York - Philadelphia - Pittsburgh - Salt Lake City 
Portland - San F ton - Seattle - Spokane - St. Lovis - Washington, D. C. - Butte 
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nis header—a fine example of engineering and shop 
efbrication—was* installed during a 24-hour shut- 
Ordinarily it would have been assembled on thesite, 
volving a shutdown of as much as 10 days costing 


jousands of dollars in loss of time and production. 


aw-Knox Prefabricated Piping, Functional Hangers 
nd Vibration Eliminators are in use where multiplied 
toduction for the war effort demands unremitting 
ability of power piping lines and speed of installation. 


ower Piping is but one of many Blaw-Knox products. 
law-Knox: is intimately identified with quality equip- 
ent and engineering ‘know how” in the iron, steel 
d non-ferrous industries, in equipment for railroads, 
ublic utilities, the electronic and construction industries 
industry in general. It has achieved leadership in 
gineering, designing and producing plants and 
(ulpment for the chemical and process industries. 


S Blaw-Knox can serve you with prefabricated piping, 
« can serve you—with products and engineering— 
all the fields in which it is active. Perhaps we can help 

eu with your present or future activities. We will be 
ad to discuss it with you. 


IN ITS PLACE... 


BIAW- AWVOX 


A PACEMAKER FOR AMFRICAN 2029 FARMERS BANK BLDG. 
INITIATIVE AND INGENUITY ~~“ PITTSBURGH, Pa. 
Six Blaw-Knox Plants have heen awarded the Army-Navy "EF" for war-production excellence 
LEWIS FOUNDRY & MACHINE DIVISION, PITTSBURGH ROLLS DIVISION, 
Rolls and Rolling Mill Machinery Rolls for Steel and Non-Ferrous 


Rolling Mills 
POWER PIPING DIVISION, 
Pretabricated Piping Systems UNION STEEL CASTINGS DIVISION, 


Steel and Alloy Castings 
SPECIAL ORDNANCE DIVISION, NATIONAL ALLOY STEEL DIVISION, 
Bofors Anti-Aircraft Gun Mounts and Heat and Corrosion-Resistant 
Mechanisms 


Alloy Castings 
MARTINS FERRY DIVISION, 
BLAW-KNOX DIVISION, . Bofors Anti-Aircraft Gun Mounts 
Chemical Process Plants & Equip; gL AW-KNOX SPRINKLER DIVISION 
ment, Construction Equipment, Stee 
stric t 

CHEMICAL PLANTS DIVISION, Food Processing Equipment, Evap- 
Chemical and Process Plants from lab- orators, Dryers, Distillation and 
oratory to production Solvent Recovery Equipment, etc. 


A FEW VICTORY PRODUCTS 


ANTI-AIRCRAFT GUN MOUNTS POWDER PLANTS PIPING FOR NAVAL VESSELS 
SYNTHETIC RUBBER PLANTS GUN SLIDES 14” PROJECTILES LANDING BARGES 
ROCKETS CAST ARMOR FOR TANKS & NAVAL CONSTRUCTION CHEMICAL PLANTS 
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Sylphon Packless Valves come in the fol- 
lowing sizes: 304-N, 14" to 2" for liquid 


pressures up to 150 Ibs.; 1304, 214" to 6". 
for liquid pressures up to 80 Ibs. Screwed’ 


or flanged connections. 


, 


Official U.S. Navy Photo 


LESSON FOR MANAGEMENT 


To FLYERS CAN LOOK DOWN upon their carrier with its hundreds of 
thousands of gallons of high-octane gasoline and think of it as “a nice 
place to come home to,” is due, among other things, to the extensive use 
which the U. S. Navy has made of Fulton Sylphon Packless Valves. 


These valves eliminate the danger of tiny, hidden leaks which often de- 
velop through stem assemblies on conventional valves—prevent the escape 
of explosive vapors which might easily blow a carrier sky-high. 


These same valves are available to industry . . . for use wherever explosive 
liquids are handled; in power plants to prevent steam loss; also in process 
piping where critical pressure or vacuum lines are employed. 


“Write for Bulletin SN-813. Gives full information . . . sizes, installation 
data, etc. Especially valuable to designers, engineers and builders. 


NEW MOVIE, “The Story of a Bellows,” is available to inter- 
ested groups and organizations. 16-mm. and 35-mm. sound film. 


{ 


if 
i ae y 
7 
“ 
4 
288 
POWER ® July, !9 


OCESS 


ation 


inter- 
| film. 


BULLDOG BUSTRIBUTION DUCT FOR “PLUG-IN” 


POWER AT 


BullDog has been looking ahead for nearly half 
a century. 

That is why industrial users expect from us 
one outstanding development after another in 
electrical distribution. That is why proved 
BullDog equipment will figure increasingly in 
the changeover plans of leading plants all over 
the country. 

BullDog BUStribution Duct is the original 
“plug-in” system which gives you electrical 
power WHEREVER and WHENEVER you 
need it. Designed to stay modern, its pre-fabri- 


ANY POINT 


cated units can be re-assembled anywhere—new 
branch circuits added—feeder lines extended. 
It is 100% salvable, too—no fixed wiring to 
tear out. 


It is not a day too soon to plan peacetime 
adjustments in your plant. Is your factory 
power system as flexible as your future plans 
may call for? 


BUStribution Duct will take care of your 
wartime requirements as well as future ones. It 
will pay you to investigate. Write for illustrated 
bulletins or consult BullDog field engineers. 


BULLDOG 


BOX 177, R. PK. ANNEX, DETROIT 32, ELECTRIC PRODUCTS COMPANY 


MICHIGAN. In Canada: BullDog Elec- 
tric Products, Ltd., Toronto. Field Engi- 


Also Manufacturers of 
Vacu-Break Safety Switches—SafToFuse 


ter Breakers — BUStribution DUCT, for 


Panelboards—Switchboards—Circuit Mas- 


for movable “loads,” 


neering Offices in All Principal Cities. “plug-in” .power—Industrial Trol-E-Duct, 
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Before you pick any motor to 
power your postwar product 
we'd like to submit 3 teasers... 


Why did a famous maker of Materials Handling 
Equipment* not long ago say — “There isn’t a 
Brake Motor built that can touch that Star, and 
I know ‘em all’’? 


Why did one of the world’s biggest makers of 
Machine Tools* recently choose Star to work 
with on a tough application problem? 


Why did a noted Dairy Machinery company* 
pick Star to develop a unique small 
Generator for their new 

machine? 


SE We needn't tell you that buyers like these three are motor-wise, and 
6 Bah 


SS hard-boiled in their determination to obtain the most satisfactory solu- 
tion to powering their products. . 

And we needn’t tell you that we have engineering brains second to none, or that 
we have excellent production facilities. Without them, we could not get to first 
base. ... 

What, then, is the “something extra on the ball” we must have to lead such 
concerns to choose to work with Star on their new products? 

You'll find it’s Star’s approach to a motor problem —a willingness to give your 
job “top billing”. There’s no stop-watch on the brains applied to your problem 
—and there are not so many problems that we can’t apply our best brains to all. 

That’s why you, too, will choose wisely by making Star your postwar “Motor 
Department”. Our designing facilities can be placed at your command NOW, to 
solve any problems not covered by standard Star Motors, from 1 to 200 HP, some 
of which are available for early delivery. Star Electric Motor Co., 200 Bloomfield 
Ave., Bloomfield, N. J. 


POWER PACKAGED AS YOU NEED IT 


(“. .. laying it in your lap”) 
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Pre-fabrication brings to piping the benefits of factory 
methods and factory equipment. Pre-fabricated piping 
production is planned by men of long experience in the 
Practical possibilities and limitations of piping. It is prepared 
7 plants equipped with modern machinery and staffed by 
highly skilled organizations, including pressure welders 
whose work can be insured. This provides the exact control 
of procedure and the careful maintenance of quality that 
are characteristic of the best factory production. 


Pre-fabricated piping is delivered to the job in a series 
=" sub-assemblies ready to erect. All difficult operations 
ave been performed . . . the sub-assemblies are com- 
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mercially practical, correctly aligned, heat treated and stress 
felieved where necessary, thoroughly cleaned, shop tested 
and inspected. Piping pre-fabricated by a qualified fabri- 
cator is better piping . . . it saves money, time and trouble. 


THE PIPE FABRICATION INSTITUTE 


1708 CLARK BUILDING 


PITTSBURGH, PA. 


| 

q 
— 
291 


GOOD HEALTH 


for boilers 


For curved tubes a short-bodied 130) 
series motor is used with universal joint 
between motor and Quick Repoir head 
and a short length of hose at the rear 
to give flexibility. 


Write today for the Elliott boiler tube 
cleaner bulletin. If you have an unusv. 
ally tricky or difficult tube cleaning 
problem, consult with the nearest Elliott 
specialist. We will put you in touch, 


The 1300 series mutor cone 
nected to Type PN cutter 
head for 3” straight tubes 


Elliott 1300 series tube cleaners are 
the speedy remedy for that tired 
feeling in scaled up boilers. 

They have power—plenty of it, to 
drive cutter heads in a smashing 
attack on the toughest scale, at all 
the speed required to get a com- 
plete cleaning job in a single pass 
through each tube. No need to run 
the motor while the cleaner is being 
returned through the tube—simply 
haul it back and get going on the 
next tube without delay. 

Elliott 1300 series cleaners have 
everything that years of veteran 
experience can supply to make the tube 
cleaning job easier, faster, more thorough. 

Avoid that “tired feeling” in your boiler 
room personnel, too. Tube cleaning is a 
chore—but its unpleasant features can be 
greatly reduced. These Elliott 1300 series 
cleaners are proving it every day. 


ELLIOTT COMPANY 
TUBE CLEANER DEPT., SPRINGFIELD, O. 


District Offices in Principal Cities 
Plants at: JEANNETTE, PA. « RIDGWAY, PA. 
SPRINGFIELD, O. e NEWARK, N. J. 


Cleaner for 32” curved 
tubes, 1300 series motor and 
Type H2 head with universal 
coupling, short length of 
hose at rear of motor. 


1200 series cleaner for 3’ 
curved tubes with universal 
joint and drill, short length 
of hose connected to roar 
of mvior. 


1300 series motor equipped 
with vibrator head for use 
in removing scale from the 
outside of fire tubes. 


T TUBE CLEANER 


c 
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You can turn over difficult jobs with confidence to 


ARMSTRONG’S CONTRACT SERVICE 
FOR HEAT INSULATION 


Resources and Experience that have solved 
the toughest kind of heat insulation prob- 
lems are available when you use Armstrong’s 
Contract Service. To make sure every job 
will be done right, and on time, Armstrong 
mobilizes its wide engineering know-how, 
provides materials of tested efficiency, and 
supplies skilled mechanics for the installation 
work. Over and above that, Armstrong takes 
full responsibility for every phase of the 
work—planning, supervision, materials, and 
workmanship. For complete information, 
write to Armstrong Cork Company, 

Building Materials Division, 7007 

Concord Street, Lancaster, Penna. 
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In “> Circuit Breakers, ‘» Bus Bays, 


Distribution Vaults, Motors, 
Generators, Switchrooms, 
Transformers, Turbines 


By providing pounds or tons of non- 
damaging carbon dioxide as needed, 
Cardox Systems tame large or small 
electrical fires in a flash . . . keep 
electrical equipment in operation 
where too little... too late... could 
spell disaster! 

The Cardox method of fire extin- 
guishment through mass application 
of Cardox CO, is unique. It makes 
the immediate extinguishment of 
even very large fires by this fast act- 
ing, non-damaging medium practical 


COz FIRE EXTINGUISHING SYSTEMS 


294 


FIGHTIN 


nt 


Check CARDOX Advantages 


G TOUGH ELECTRICAL FIRES 


Teme Tewsh 


... withreserve capacity for new emer- 
gencies after complete extinguish- 
ment has been accomplished.. How 
the Cardox System enhances the fire 
extinguishing performance of carbon 
dioxide is a subject of prime practical 
importance to executives concerned 
with better protection against tough, 
hard-to-fight electrical fires. 

Write today for Bulletin 975, de- 
scribing actual step-by-step extin- 
guishment of test transformer fire 
involving 3000 gal. of transil oil. . . 


and data on Cardox methods of con- 
trol and engineered.application that 
give carbon dioxide enhanced fire 
extinguishing characteristics. 


* 


CARDOX CORPORATION 
BELL BUILDING * CHICAGO 1, ILLINOIS 


District Offices in New York «* Washington 
Detroit + Cleveland «+ Pittsburgh * San Diego 
San Francisco * Los Angeles Seattle 


Cardox CO: is supplied 
instantly in pounds 
tons from a single storag 

unit containing 500 pounds 
to 125 tons at controlled lov 
temperature of 0°F and 300 p+ 
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ock those BTU’s! 


Tempt a BTU with improper or in- 
adequate insulation and what hap- 
pens? Energy vanishes into thin air 

. abnormal overloads and faulty 


operation may result. . . certainly a 
lot of precious fuel is wasted. 
° The remedy is proper insulation. . . 
adequate insulation. 
NATIONWIDE DISTRIBUTION — For efficient high temperature oper- TRAINED ERECTION AND SERVICE 
f con- Warehouse stocks of the ation, Carey makes a complete line CREWS "make sure” the job is 
that ~Carey line provide of industrial insulations — blocks, done right. 
1 fire S*Vice regardless of job lo- sheets, cylindrical shapes and in- 
cation. sulating cements. In addition, Carey 


engineers are ready to help you deter- 
mine the one best insulation or com- 
bination for any specific requirement. 
To utilize Carey's 50-odd years of © 
heat insulation engineering experi- 


10N 


Is 
ence just write— 
hington 
an Diego 


Seattle 


CAREY INSULATION ENGINEER- BROAD LINE FROM ONE SOURCE. 
ING Service makes available No need to compromise with 
the knowledge and experi- desired results. You get the , 
ence of leading authorities. right insulation for the job. ; 


IN CANADA: THE PHILIP CAREY CO., LID, 


NE PHILIP CAR 
EY MANUFACTURING CO. [4 OFFICE AND FACTORY: LENNOXVILLE, P. Q. 


LOCKLAND, CINCINNATI 15, OHIO 


supplied Bibreyduct ‘ 


ands oF Industrial Insulations ° Rock Wool Insulation e Asbestos Shingles and Siding e Asphalt Shingles and Roofings 
pound “WP Roofing . Roof Coatings and Cements . Waterproofing Materials . Asphalt Tile Flooring . Pipeline Felt 
pho Pension Joint * Asbestos Wallboard and Sheathing * Corrugated Asbestos Roofing and Siding * Miami-Carey Bathroom Cabinets and Accessories 
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@ In its progressive program for the recovery 
and utilization of all the fractions of milk, 
Kraft is completing extensive alterations at 
its plant in Albany, Minn. To previously 
installed equipment with a 24 hour drying 
capacity of 500,000 pounds of sweet cream 
buttermilk, a spray dryer has been added 
with a capacity for drying 100,000 pounds 
of liquid whey per each 24 hours. 

The steam requirements for processing 
such a tonnage are tremendous and called ; fe of 
for the installation of two 337 H.P. Bros 
Boilers equipped with two double unit Model 
24 Super-Spred Stokers. 

If you have a steam generating problem 
tell it to Bros engineers. They will gladly 
consult with you and offer you helpful advice 
on your boiler needs. Wm. Bros Boiler & 
Mfg. Co., Minneapolis 14, Minnesota. 


FABRICATORS OF STEEL + BOILERS + STOKERS + TANKS » ROAD EQUIPME 
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$100,000,000—that’s just a conservative esti- 
mate of the annual losses caused by RUST. 

Look at your records...see how much money 
your company has been penalized by this costly 
waste. 

Adequate precautionary anti-rust measures 
can minimize or completely eliminate rust 
destruction. 

Rust caused by water from a leaking or “sweating” overhead Cities Service Rust Remover is an unexcelled 

pipe. Upper left portion was quickly cleaned with a cloth first-step in plant-protection. This fast-acting 

dampened with Cities Service Rust Remover. liquid dissolves rust from iron or steel and re- 
moves tarnish from aluminum, brass, copper 
and other non-ferrous metals. Simple to apply, 
easy to remove. 

After cleaning, let your Cities Service engi- 
neer show you how to protect and preserve the 
cleaned metal surfaces with a special coating of 
Anti-Corrode. 

Cities Service will be glad to study your plant 
operations and recommend a complete rust- 
prevention program without obligation on your 
part. You may avoid considerable trouble and 


expense. Call in a Cities Service expert today. 
Result of storage of raw steel stock subject to a humid 
atmosphere. Note that rusting has developed in a uni- 
form layer. Upper half of plate was cleaned in 50 
Seconds with Cities Service Rust Remover. 


Mail this 
Coupon Today 


Cities Service Oil Company 
Room P-347, 70 Pine Street, 
New York 5, N. Y. 


Gentlemen: Please send me further information on your Rust 
Prevention Program. 


Action of rust on sheet steel caused by finger marks in 
handling. Upper section has been cleaned with soft 
cloth dampened with Cities Service Rust Remover. 
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GRAVER HOT PROCESS WATER 


Here’s another example of Graver engineering . . . of the refinements 
which have been built into Graver Hot Process Water Softeners to 
provide the utmost in efficiency . . . perfectly conditioned boiler feed 
water at low cost. 

A. In the first zone . .. where chemicals are added... a high 
rate of velocity is maintained, insuring thorough mixing. 

B. In the second zone... where the floc begins to form...a 
gradual diminishing of velocity of flow permits proper co- 
agulation of the finer particles and prevents the floc from 
breaking up. 

C. In the third zone ... where settling takes place . . . 93% of 
the total area of the tank is utilized as settling area insur- 
ing the low velocity necessary for effective settling action, 
thus producing a water low in turbidity with a resulting 
increase in the length of filter runs. 

This controlled velocity of flow is important. It’s the difference be- 
tween economical and costly operation. And it’s a feature of every 
Graver Hot Process Water Softener. 

Graver designs and builds all types of water conditioning equip- 
ment for every industrial need . . . each one tailor-made to fit the 
requirements of its individual job. Whatever your problem, if it in- 
volves the scientific conditioning of water, consult Graver. We'll be 
glad to make unbiased recommendations and submit cost estimates. 


Process Equipment Division of 


GRAVER TANK & MEG. CO.INC 


NEW YORK CHICAGO 
PHILADELPHIA PORT ARTHUR, TEX. LOS ANGELES, CAL 


SOFTENERS 


CATASAUQUA, PA. TULSA, OKLA. 


Hot Process Water Softeners * Zeolite Water Softens 
Water Filters * Taste and Odor Removal Filters * |" 
Removal Filters * Oil Removal Filters * Chemical Mixing 


and Proportioning Equipment 
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Dispatching Panel: Indi- 
cates position and direc- 
tion of travel of the car 
and the location of wait- 
ing passengers, 
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@tis Elevator dispatching methods 
and equipment can help correct con- 
gested elevator traffic conditions. 

This scientific system of elevator 
operation and dispatching provides 
the highest quality and maximum 
quantity of service for a given num- 
ber of elevators. 

Otis dispatching is your assurance 
that every car is doing an equal share 
—that the flow of traffic is evenly dis- 
tributed over the entire plant. 


So, when it comes to new elevator 
installations or getting more work 
from your present equipment, inves- 
tigate the possibilities offered by 
Otis dispatching equipment. 

Your Otis representative is ready 
now to help you and your Architect 
plan the correct type of dispatching 
system best suited to your needs. For 
the finest in vertical transportation 


tomorrow, call your Otis representa- 
tive TODAY. 


OMPAN 


RS Oispatehing OR IMPROVED ELEVATOR SERVICE 
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Office acoustical problem 
solved by K&aM Sprayed 
“Limpet” Asbestos 


Three and a half years ago a “gun” sprayed a 
sound absorbing material on the ceiling of this 
office. Nerve-jangling noises were reduced by 70%. 
The efficiency of the entire office immediately 
increased. 


This material was K&M Sprayed ‘“Limpet” 
Asbestos, which, by its porosity, absorbs sound 
...by its diaphragmatic action, reduces it still 
further. This amazingly adaptable material goes 
on the most intricate architectural design as 
easily as plaster. It is ideal for acoustical treat- 


KEASBEY & MATTISON 


COMPANY - AMBLER - PENNSYLVANIA 


4 


ment in laboratories, oflices, engine-testing rooms 
—any place where working conditions can be 
improved by noise reduction. 


Here are some of the advantages of K&M Sprayed 
“Limpet” Asbestos: 


No cutting or fitting—completely covers, com- 
pletely insulates—no seams, no joints, no holes. 
Easily applied—sticks tight to any clean surface 
regardless of shape or composition. 


High noise reduction coefficient of .70 for a 34" 


thickness. 


Fire-resistant and heat-insu- 
lating—thermal conductivity 
31 at 75° F. 


Surface may be covered with 
as many as. 10 coats of oil 
emulsion paint without 
seriously impairing efficiency. 
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Dexter Has. Saved Hours : 
For Me = and Money 
For My Company 


says the Purchasing Agent 


takes all my time rounding up essential 


aterials for our products without having to 


ory about replacing worn valves in our 
lant. The new Dexter Valve Reseating outfit ; 

i Delivery in 60 days! Our non-military manufacturing 
pve installed has saved me that headache, facilities are catching up with our back orders, and 
br now one man can reseat a leaky valve we are now able to promise delivery in 60 days. 
ght on the steam, air, oil or water line in just * 


few minutes. Our engineers say they per- We'll help you... solve your leaky valve problems, 
if you’ll just write us full data including make of 
valve, size, type and material, use and pressure. No 
eatment. It was a happy day, the day I obligation. 26 


ought a Dexter outfit. 


rm better than new. ones after a Dexter 


FOR GLOBE, 
GATE AND 
PUMP 
VALVES 


MACHINE 


July © July, 1945 301 


‘ 
| 
d 
: | R | 
S. 
A rs 
| 
— 
CHINES AND CU | 


Built Outlast the 


Reports of HOVALCO-HOMESTEAD COM- 
BINATION BOILER BLOW-OFF VALVES with 
records of 25 to 30 years continuous service are 
not uncommon. Their long life, and up to 60% 
lower maintenance cost, are due to advanced valve 
design and method of operation which limit prac- 
tically all service wear to the special, high-silicon, 
monel seat and disc of the Hovalco Angle Valve. 
And this seat and disc, being reversible, need only 
be turned over, when wear occurs, to provide new 
seating surfaces and a good-as-new valve for an- 
other long, trouble-free period of service. 


HOMESTEAD VALVE MFG. CO. 


P. O. BOX NO. 210 


302 


... With Hovalco-Homestead Blow-Off Valves | 


CORAOPOLIS, PENNSYLVANIA 


HOVALCO-HOMESTEAD COMBINATION 
BOILER BLOW-OFF VALVES, including either 
Lever-Seald or Cam-Seald, Quarter-Turn Plug 
Valves, meet all state laws and the A.S.M.E. Boiler 
Code. They can be furnished in 114", 2", and 24%" 
sizes, for pressures up to 600 lbs. 

For detailed information write for Valve Refer- 
ence Book No. 38. 


“M”’ Pennant with three additional gold stars 
—Maritime’s highest production award to 
our men and women making Valves for the 
Victory Fleet. 
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Portrait of a Successful Product: CRYSTOLON Brick 


The success of CRYSTOLON Brick has been firmly established over a 
period of many years during which these highly refractory brick have given 


long, trouble-free service in stoker-fired boiler furnaces — as well as in 
water gas generators and in the combustion chambers of high temperature 
furnaces. Densely made of silicon carbide with a minimum of refractory 
bond, CRYSTOLON Brick have great resistance to abrasion, to spalling and 
to the chemical and physical action of molten slag. Clinkers may adhere to 
these brick to a very limited degree, but they are easily removed leaving 
the surface of the brick clean and unaffected for further service. 


NORTON COMPANY - Worcester 6, Mass. 


Ref 
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...for heavy 
duty service 


Left — Schade 


No. 230 Inter- 

eries e- 

sure Regulator. lief Valve, cast 


steel, iron or 


Below — Mipco 
Class L, Series 52 
Relief Valve, 
forged steel, 
flanged ends, 


ew THE MECHANICAL FEATURES of the 
above valve and you will understand why it’s a “capable 
control”. Typical of the many other Associated controls, 
this Schade Pressure Reducing Valve has universal use in 
steam service. It is a compact self-contained unit 
especially suitable for high pressure, high temperature 
operations and where demands are intermittent. 
It is an example of the products Associated has available 
for every control requirement. 
If you have control problems let Associated experience 
and engineering help you solve them. An engineer 
will gladly call at your request—no obligation, of course. 
Write today. 


Above controls are products of 


SCHADE VALVE MANUFACTURING CO. MARINE AND INDUSTRIAL PRODUCTS CO. 
2527 No. Bodine St. Philadelphia 33, Pa. 1526 Vine Street Philadelphia 2, Pa. 


Associated Companies of 


Associated Valve & Engineering Co. | 
510 N. Dearborn St. ° Chicago 10, Ill. 
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WHEEL 

> clearance, B—Large blade clearance, 
CC—Side clearance, (about one inch). Blades 
cannot foul, as they are protected by rims. Rub- 
bing at AA will do no demage. Slide clearance 
is so large that end-play from excessive external 
thrust cannot damage wheel. 


ABOVE: 145 HP 
Terr Solid Wheel 
Turbine Direct Con- 
nected to Centrifugal 
Pump. 


THESE LARGE WHEEL CLEARANCES 
INCREASE TERRY TURBINE DEPENDABILITY 


In the Terry Wheel Turbine fine blade clearance is not essential 
to high operating efficiency. The actual clearance between the mov- 
ing and stationary blades is greater than '/s inch. End play cannot 
affect this clearance and the side clearance is one inch or more. 
It is therefore not essential to make frequent adjustments of the 
thrust to maintain efficient and safe operation. 


Clearance in the Terry blading may be reduced only by excessive 
wear of the main bearings, but even if this should occur, the project- 
ing rims on the side of the wheel would rub on the smooth 
protecting surfaces of the reversing chamber, thereby auto- 
matically stopping the turbine before damage could result. 
Replacement of the interchangeable bearings immediately restores 
the original clearance. 


TERRY STEAM 
‘TURBINE COMPANY 


-TERRY SQUARE, HARTFORD,CONN. | 
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TODAY 


“Industrial” Service isa 
combination of mass 
production and skill, 
backed by years of 
experience and special- 
ization. You'll find ir 
profitable to schedule 
your Gear, Rack and 
Sprocket orders through 
our organization. 

We're fully tooled for 
cutting Spur, Bevel, 
Mitre, Worm, Internal, 
Spiral, Angular and 
Helical Gears including 


- 


Is Important to Measure Valuable 
Accurately, With ~. 


LIQUIDOMETER 


“THEVRE ALWAYS DEPENDABLE’ 
100% automatic. 
No pumps, valves, or auxiliary units needed 
to read them. 
Models available for either remote or direc 


readings. Splines, Machine 
tank liquid. and incident machining 
Approved by Underwriters’ Laboratories for Of castings and blanks. 
gauging hazardous liquids. Customers’ Specifications. 


Write for complete details 


Write for our 272 page Catalog and Engineer- \, 


U ing Handbook on your company stationery. | 
THE LIQUIDOMETER CORP INDUSTRIAL GEAR MFG. CO. 


(39-16 SKILLMAN AVE., LONG ISLAND CITY, LNY. 4543 VAN BUREN STREET CHICAGO 24, ILLINOIS 


"“Airocool’ GAS BURNERS 


Widely used in industry .. . for Satisfactory Service 


Airocool gas burners are of the venturi inspirating type, suitable for use 
where gas is supplied at higher pressures, for efficiently firing boilers and process 
furnaces. 


They are made, as shown in the illustration, in sizes 4”, 5”, 6” and 8”. Also, 
in a slightly different model for sizes 1” to 3”. 
All Airocool gas burners can be furnished with our patented flame stabil- 
” izing nozzle having an integral gas pilot and a refractory protected face. Airocool nozzles have long life and give 
a high turn down rate with “burning back” in the venturi. 


| P-850A 


Type “SA” Oil Burner Burns Gas House Tar and Residuums 


Employing either gravity or pressure feed, with steam or air as an atomizing agedl, 


a : the type SA is an economical and trouble free burner that has a wide range of appli- 
AL cations. Steam consumption is very low. The burner requires 
oN only minimum maintenance and can be operated continuously 
Atl without clogging or interruptions for cleaning. 
N 0 (L Oil pressure and temperature requirements are low. This 
alk “< ois unit burns efficiently the, cheapest grades of oil and tar. 
| NATIONAL AIROIL BURNER Company, Incorporate! 
gu 1250 EAST SEDGLEY AVENUE PHILADELPHIA 34, PENNA. 
. OIL BURNERS ¢ GAS BURNERS © GAS PILOTS © PUMP SETS ¢ EXPLOSION DOORS 
ACCESS DOORS AIR DOORS BURNER BLOCKS FURNACE OBSERVATION WINDOWS 
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Getting Things Done Quickly... 


FLOOR-SWEEPING — MATERIAL-HANDLING — ROAD- 


Mobile units for loading scrap into gondola cars. Boom 
can be retracted and lowered to enter box cars for loading 
or unloading finished material. 36-volt power-generating 
unit on truck crane supplies direct current for this 29-inch 
diameter magnet. ‘“‘Lift’’ and ‘‘Drop’’ push buttons are 
conveniently located adjacent to operator. 


. 


Road-sweeping magnets for removing puncture-producing 


material from highways, parking lots around industrial 
P ts, etc. Also efficient for clearing airfields of shrapnel 
and similar tire-damaging material. Gas-engine-gener- 
ator set, on truck, supplies voltage for these 3 Type M 
magnets which cover 8-foot wide section of roadway. 


POWER « July, 1945 


For lifting castings or 
forgings onto machine 
tool beds—reaching into 
remote corners of a 
plant, this 29-inch 
magnet receives 
power directly from 
crane truck (right). 


Where large tonnages are handled, the EC&M No. 6D, 65- 
inch diameter magnet is available. Especially suited for 
open hearth stockyards—for shipboard use to reduce han- 
dling time in ports. EC&M Circular Magnets come in 10 
sizes for all industrial needs. Bulletin 900 gives complete 
data and shows many interesting installations. Bulletin 
910-2M gives road-sweeping magnet information. Ask 
for your copies to-day. 


THE ELECTRIC CONTROLLER & MFG. CO. 


2696 E€.79tTHn STREET CLEVELAND 4, OHIO 
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of pipe and 
tube welding? 


Tremendous improvements have been made in production 
methods, during the past few years, that have greatly 
increased efficiency and reduced time and labor. This is 
also true of welding pipe and tube joints. WEDGE Chill 
Rings with the patented SPLIT Feature have set a new and 
much higher standard that was unknown a few short years 
ago. We suggest that ANYONE welding pipe and tube 
joints investigate WEDGE Chill Rings. 


50% 
penetration 
Potented 


Write for circular and prices 


WEDGE PROTECTORS, INC. 
9524 Richmond Ave. Cleveland 5, Ohio 


)WEDGE SAVE MONEY€ 


NEW PLASTIC FLOOR 
PATCH 


Tamp! Truck Over! No Traffic Delays! 


a3 Flexrock offers a new plastic repair material which is ready 
for traffic almost the moment it’s put down. There is no 
waiting. Simply shovel INSTANT-USE into the hole or 
rut—tamp—and your floor is restored to solid smoothness. 
Tough INSTANT-USE bonds tie to old concrete, makes 
long-lasting heavy duty patch. ithstands extreme loads. 
Keep a drum on hand for emergencies. Immediate ship- 


ment. 
REQUEST DESCRIPTIVE FOLDER 
and Details of FREE TRIAL OFFER 


FLEXROCK COMPANY 
3677 Filbert St., Philadelphia 4, Pa. 

Please send me complete INSTANT-USE infor- 
mation and details of FREE TRIAT. OFFER—no 
obligation. 


Company 
Address 
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In their recreation building, 
the ‘“‘Dome’’, Chicago 
Bridge & Iron Company has 
one of the most unique 
structures in existence; and 


in the Flame-otrols protect- 


ing its boilers it has the fin- 
est combustion safeguard 
equipment available. 

The Dome is shaped like 
the end of an egg, and is sur- 
rounded by a doughnut 
shaped section containing 
the oil-fired heating boilers 
and other equipment. Each 
of the two boilers is 


WHEELCO 
CONTROLS 


A complete line, in- 
cluding Flame-otrol com- 
bustion safeguards . . . 
Capacitrol pyrometer 
controllers . . . Indicat- 
ing pyrometers ... 


Proportioning controls 


j 
% 


at Chicago Bridge “Dome 


equipped with Wheelco 
“Electronic Control Prin- 
ciple” Flame-otrols, which 
automatically shut off the 
fuel supply in case of burner 
failure and provide a time 
delay for purging the fumes. 
Manual re-ignition of the 
burners is required. 

More than30,000 Wheelco 
instruments have been in- 
stalled to aid industry since 
January 1943. Let us solve 
your temperature control 
or safeguard problem. 


ty 


WHEELCO 


INSTRUMENTS COMPANY 
863 W. Harrison St. 


Mane You \( LATEST METHODS 
— 
Condensed 
Z6300 [AQ 
| 
‘ : : | 
— — 
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BUCKET 
ELEVATOR 


Elimination of coal dust in a residential neighbor- 
ood is desirable, but certainly not a simple problem. 
at's why this S-A engineered and installed REDLER 
ystem should interest many power plants. It not only 
eaned up the exterior dust problem, doing away with 
bulky, dirty yard storage pile. .. but it also eliminated 
oal dust inside the plant, while providing automatic 
nd economical feeding of coal to two stoker hoppers. 


\ Truck Hopper receives the coal, which is 
‘ithdrawn and elevated to the top of the silo 
by ascrew feeder and a Bucket Elevator. Coal 
s fed to the compact, overhead REDLER 
onveyor from the silo by gravity. No chance 
or dust to get out anywhere in the process. 


CLEAN INSIDE 


ompact, out of the way, the REDLER Con- 
eyor-Elevator automatically feeds coal to the 
v0 stoker hoppers. There’s mo chance for 
val dust to reach the inside of the plant 


ither, thanks to the completely sealed cas- 
ngs of the REDLER. 
TEPHENS- DAMSON 


RIDGEWay AVENUE, AURORA, ILLINOIS MFG. CO. LOS ANGELES, CALIF. * BELLEVILLE, ONT. 
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rT All the packings you want, togethe; 
* =e with Industrial Rubber Goods —Bel}. 
Hose and moulded articles— 
just the type of products needed tp 

keep industry humming. 
Right now this seems too good to be 
true. Indications, however, point to 
considerable more production being 
available for civilian needs when we 
can again give that type of service 
to our thousands of accounts to whom 
speed and promptnessmean so much, 
It is good policy to keep on asking 
for Quaker—the name that stands 
for Quality Packings and Industrial 

Rubber Products. 


ap 


QUAKER RUBBER CORPORATION 
Manufacturers INDUSTRIAL RUBBER PRODUCTS 
PHILADELPHIA 24, PA. + NEW YORK 7 + CLEVELAND 15 « CHICAGO 16 + HOUSTON 1 


Western Territory : 
QUAKER PACIFIC RUBBER COMPANY « SAN FRANCISCO 5 « LOS ANGELES 21 


CONICAL Distributors 
are a great deal. 
more than just 
replacements ! 


Make your new coal distributors improvements on the old ones — not just replace 
ments. Specify S. E. Co. CONICAL Non-Segregating Coal Distributors to accomplish this. 
You'll get constant, even distribution of large and small coal—improved boiler and com 


1 Je bustion efficiency and increased stoker capacity. CONICAL Distributors are available 
i i in complete units, as shown above . . . sizes to meet your individual needs, ready 
: slip into place for immediate use. Complete information will be sent on request. 

. | Write to Stock Engineering Co., 715 Hanna Bldg., Cleveland, 15, Ohio 


ENGINEERING CO, S.E.Co. Coal Valves and Coal Scales, CONICAL Non-Segregating Coal Distribute’ 
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The Municipal Diesel Power Plant 
of 7,250 BHP, at Ponca City, Oklahoma, has long had nation- 
wide recognition for its low operating cost which has aver- 
aged only 4.16 mills per KWHR over a period of 16 years. 
This record is even more remarkable when it is considered 
that four of the five Nordbergs in this plant are more than 17 
years old and still carry their load as efficiently as ever. These 
engines have always operated on fuel oil of 8 to 12 A.P.I., 
and although popular opinion holds that maintenance cost of 
Diesels running on heavy fuel is always excessive, the 16 
year record of these Nordbergs show an average of only 
58 cents per installed HP per year. ... When planning that 
new Power plant or the installation of an additional unit in an 
existing plant, it will pay you to investigate Nordberg Diesels. 


NORDBERG MFG. CO., MILWAUKEE 7, WIS. 


DIESEL ENGINES i 
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Specify! ror BETTER VISIBILITY 


Ernst Dependable 


Water 
Columns 
HIGH 
No 
gage glass & 
packing 
nuts. LOW 
Alarm 
Fig. 83 with 
with Split-Gland 
Gages Inclined 
Fig. 85 Vertical Gages 


TWO- 

4 Ennst cace 
Water Column | 
for pressures up to 


900 Pounds 
P.S. I. 


with ‘'C-Clear Thru” Flat Gage Glass Units, Illuminator & Hoods 
Send for Descriptive Bulletins. 


£ WATER COLUMN & GAGE CO. 


LIVINGSTON, NEW JERSEY 


HOPPES 


FEEDWATER 
HEATERS 


Deaerating 
and 


Non-Deaerating 
| 


Write for Bulletin 
THE HOPPES MFG. CO. 


Established 1881 
SPRINGFIELD OHIO 


@ Installing a Powermaster steam unit is a 
matter of hours ... 


@ Getting top steam pressure from scratch 
is a matter of minutes ... 


@ From then on only minimum attention 
is needed ... 


@ Depend on your fully-automatic, com- 
pletely “packaged” oil-fired Powermaster unit. 
It has everything needed for speedy, efficient, 
low-cost steam generating. Sturdy — safe — 
clean—compact—space saving. 


@ Hold off buying an ordinary boiler until 
you have checked the Powermaster’s benefits 
and economies in producing steam for proces- 
sing, power and heat. 


@ Write for Powermaster Bul- 
letin No. 1213—to Orr & Sem- 
bower, Inc., 000 Morgantown 


Rd., Pa. 
ROWER «. 


READING PENNA, 


Builders of Better Boilers Since 1885 
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BY INDIANAPOLIS POWER & LIGHT COMPANY ... 


outstanding Middle-West public utility, whose record for service in a ~~ 
large, prosperous area is an enviable one. Their record for depend- i pee 4 
able, uninterrupted service is being matched by this Warren two-stage, Bae. 
single suction, bronze fitted Condensate Drain’ Pump which'‘is an 
accessory to their 880+ pressure” steam turbine.1Since installation, 
some four or five years ago, this pump has operated continuously with 
satisfaction. Such dependable, round-the-clock performance is nothing 
new for Warren Pumps . . . in fact it is /’standard"practice”. 


© July, 1945 


| 
= 
| 
& 
| 
P@R LONGER LIFE AND GREATER DEPENDABILITY. 
' WARREN STEAM PUMP CO., INC. : 
 £4MEREN, 


Here's the AVS, WER 
7o your 


TUBE FOLL ING 
¥KOE 


because... 


Airetool engineers have developed 
Airetool Tube Expanders to meet the 
most exacting requirements for prop- 
erly rolled joints. This Airetool development makes it 
possible to speed this work with no sacrifice in results. 
Airetool Tube Expanders are constructed from the 
{finest alloy steels for longer life. They are made in 
sizes for tubes !/," to 12" |.D. 


TUBE CLEANING 


because... 


The Airetool Tube Cleaners have a 
28%, more powerful motor that 
can be loaded down to 50 R.P.M. 
and wy on going. A wide variety of cutter heads 
in sizes '/." to 24" |.D., equipped with NEW FORM 
cutters that do not track enables you to select a 
anon that will overcome your particular tube clean- 

eo er Turn to Airetool Tube Cleaners for the 

to-do job. 


For Helpful Balletias That Are Yours Fer Asking Write Dept. P 


AIRETOOL 


Airetee! and Yost-Superior Factery Bidgs., Springfield, Ohio 
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Are you equipped to hold 
your job ?—to get a new one? 


The men who are keeping their jobs today—who are not feeling i, 

whip of competition—are those who have kept one jump ahead o 
their jobs. They are the men who are equipped a thorough. goin; 
and growing inewiedse of the business they are in. 


It works in the power plant field as well as in any other. Some ma 
fit themselves to do a little more than their ‘seb calls Rey They t 
themselves to do a little more than the other fellow. a 
steady effort to equip themselves with the best kind of jou insurance 
there is—KNOWLEDGE. 


day, 
re of Power Plant Praetice? Do you know how easily it can ) 
managed, paying only a few cents a y, while you use the books! 


Thousands of men have followed this plan to win advancement or 
make their jobs safe. You can too. Read about this Library and ow 
Free Examination Offer. Then send the auieaned coupon to us today, 


POWER PLANT PRACTICE 
(6 volumes—2,477 pages, 2,404 illustrations) 


The Library of Power 
Plant Practice is the 
standard of the power 
plant field. It is accurate 
— it is thorough — it is 
complete. It is the result 
of years of experience 
with power plant prob- 
lems. The man who has 
it has the best. The Li- 
brary covers the whole 
deld—nothing is omitted. 
The solution of every 
problem is plainly worded 
or explained with a clear 
illustration. The little 
stickers and the 
troublesome problems are 
all worked out in advance 
for you. There can be 
only one result from 
studying these books a 
few minutes each day — 
more money in your 
pocket. 


No books dealing with the 
work of the power plant 
man were ever so com- 
plete—so authoritative— 
so practical in text and illustrations as these. The man who puts this 
set of books into his library can do so knowing that he has the utmost 
in power plant set that will give him in language he ca 
understand, all the information he needs in order to get sheet 8 io 
his work. 


Easy to Understand 


These books are written in everyday easy-to-understand language 
They are written to help the man on the job. It is just as if th he 
author were working in the plant by your side and giving you the 
benefit of his vast knowledge, man to man. There is no bunkum !2 rol 
this Library, nor is it cluttered up with > ee theories. It iss | 
Power Plant Library FOR POWER PLANT MEN. 


Glance at the titles of the books in the photograph. They will sive 
you an idea of how completely this Library covers Power Plant 
tice. Here you have all the information necessary to make you indie 
pengable on the job. 


See it 10 days—Send no money 


Fill in and mail the coupon below and we will send you the six volume 
of the Power Plant Library for 1¢-days’ examination. If you docitt 
to keep the books after examining them, just send $3.06 ane then = 
a month until the total low price of §16.06@ has been See th 
coupon below for details. Gend it Now and HOLD THAT *oB! 


McGRAW-HIL 
‘ FREE EXAMINATION COUPON \ 


McGRAW-HILL BOOK CO., INC., 330 West 42nd St., N. Y. 18 


Ship to me, charges prepaid, the six volumes of the Library of 
Power Plant Practice. If satisfactory, I will send $2.00 in ten 
days and $2.00 a month until the price of $16.00 has been paid 
If not wanted I will return the set to you postpaid. (To insure 7 
prompt shipment write plainly and fill in all lines.) 


Gaty amd Bate 
Position ........ Pp 7-45 
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Fac 


ir in circulating water is conceded to be the chief and FROSION 


ause of tube end deterioration. Before the de- 


elopment of the Conseco Air and Erosion Elimi- ; 

ator, no effective means of removing air from 7 

aapeirculating water was available. # 
he Conseco Air and Erosion Eliminator consists 


pf a special frame containing perforated plates | r events electroly sis 


deaeration screens) of special metal, built into 


4 a . 
he water box facing the tube sheet. It stops elec- , Resists dezi ncification 3 
rolysis and dezincification. Gases in circulating 4 
ater passing through plates are liberated and dis- ; . Stop S air erosion 4 .. 
harged through a manifold. Liberated gases e Triples life of tubes , 


tack perforated plates, which are easily replace- 
ble, instead of tubes and sheets. Tube life is in- ie Proven successful in : 
reased at least three times normal, based upon 
ver 20 years of successful service. gervicee | ™ ai, 
end for full details. ) 


sue A highly skilled, specially equipped service organization, ready for immediate 
action anywhere on the continent, backed by engineering and manvfactur- 
# ing facilities producing over 3,000,000 sq. ft. of heat exchangers annually. 


CONDENSER SERVICE & ENGINEERING CO., INC. 


71 RIVER STREET, HOBOKEN, N. J. Phone—HOboken 3-4425 After 6 P. M. or Sundays—HOboken 3-4428 
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JOHN ZINK 


makes 


good OIL BURNERS too— 


. We have developed an Oil 
Burner that not only produces 
a short, bright sharp edge flame 
—but also gives direction. 


Write for descriptive literature 


JOHN ZINK COMPANY 


TULSA, OKLAHOMA 
342 Madison Ave., New York, N. Y. 


CLASS E 
PUMP 


is simple in construction and fulfills all conditions 
required of a pump governor. Real service is ex- 
pected from every cash outlay for mechanical 
equipment, and Squires Steam Specialties are a 
receipt in full for such investments. It's worth your 
while to inquire about them. 


uires 
Class E 
Pump 
Governor 


Described in 
Catalogue 
A-11. Sent 

upon request 


The C. E. Squires Company 
East 40th St. and Kelley Ave., Cleveland, Obio 


GOVERNOR 


FOR OPEN STEEL FLOORING 
AND STAIR TREADS... 


1M A GOOD 
INVESTMENT 


SAVES MONEY FOR YOU 


eThis gentleman, Mr. Fillet Weld, is not 
exactly a philanthropist, but he practically 
hands out cold cash to plant managers who 
know him real well. He saves... 


for these reasons: 


1. Longer-lasting—the Fillet Weld and Hex 
Bar construction makes Bates « Grates longer- 
lasting, more durable for open steel flooring 
and stair treads. That’s economy, and economy 
means savings. 


2. Safer—the combination of Hex Bars and Fil- 
let Welding produces safer grating—and, safety 
is a big economy factor. 

3. Lower upkeep costs are made possible by 
Fillet Welded Hex Bars. They shed dirt, grease 


and water. They take much less time to 
keep clean. 


Get a bid from BATES 
on every job where you need GRATES 
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Controlier (which comes complete FURN ACE 
SAVINGS INMANY owe 


chamber. 


; the boiler uptake damper to maintain 

Constant draft in the combustion 


Hex are three CASH STANDARD 
_ Automatic Combustion Control Units 
that work together for you, constantly, AIR FLOW 


effectively, dependably. The net results CONTROLLER 
combustion. Install it near its dam- 
of this teamwork are: more steam, less bed resistance cny "other 
fuel consumed, (oil, coal, or gas), lower ply eccoraing to the differential pres: 
sure through the gas passages of the 


attendant costs, greatly reduced main- © boiler, doing its pert te Insure per- 
tenance. 


All of this is made possible because 
these units assure Correct Fuel Feed — 
Proper Air Supply and Constant Over- . 


Fire Draft — the three requirements to 
top efficiency and economy in the boiler Controller automatically regu- 3 
; room.: : lates fuel feed. Locate it con- 
° : veniently. Working from boiler 
Pressure, it will adjust the 
_ Get a thorough understanding of the FUEL 
application and operation of these units | kind of fuel) Is supplied to the a _... 
by reading the complete story in our Wow 
* Bulletin No. 300. It is worth sending for so the correct amount of oir 
Is supplied for proper combus- 
today. 3 tlon—hence, money saving. 


CASH COMPANY 
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"THAT PRODUCES 


them 
‘SMOOTH- ON. 


‘No. 78 QUICK PATCH CEMENT 


place—and /ast. 


hardens, adhering tightly to surrounding surfaces. 


start using Smooth-On Quick Patch NOW. 


100-lb. sizes. 


Quick Patch Folder, 
Repair Handbook 


Cements. 170 diagrams. Pocket size. 


Smooth-On Mfg. Co., Dept. 30, 


Repair Handbook. 


Cracked 
Invite Trouble 


This quick-drying iron repair cement, applied tonight, 
can be safely trodden on or wheeled over tomorrow morn- 
ing. What's more, patches made with it stick firmly in 
For Smooth-On expands slightly as it 


Cracks, holes and ruts in concrete never stand still. Don't 
wait for them to spread and enlarge and cause accidents— 
Inexpensive. 
Easy to use. Just mix to a putty with water and apply. 
Order Smooth-On No. 7B Quick Patch in 5-lb., 25-lb. and 


Send coupon for descriptive Quick Patch 
folder and receive also the free 40-page 
Smooth-On Repair Handbook showing in- 
genious repairs to plant and home equip- 
* ment made with the other Smooth-On 


Out and Mail 


570 Communipaw Ave., Jersey City 4, N. J. 
Please send me Quick Patch folder and Smooth-On 


Do it with SMOOTH-ON 


The Iron Repair Cement of 1000 Uses 


Ingenious New 
Technical Methods 


Presented for Your Peacetime Use 


Coming to Users of Gas-Powered Equipment 
80% SAVINGS IN CLEANING TIME 
with Steam Rig Now the Army’s Standby 


An ical solution to the prob- 
lem of cleaning and degreasing 
trucks, passenger cars, tractors, loco- 
motives, excavators, and the like 
will be available to garages, service 
stations, all users of oil-burning 
equipment, as soon as war demands 
permit. It is a more efficient steam 
cleaner now in use by the thousands 
in the Armed Forces. 


Neat “housekeeping” has too often 

been neglected by industry due to 
the costliness of hand labor. But the 
best housekeepers in the World, 
the U. S. Army, Navy and Marine 
Corps, dare not neglect frequent 
and thorough cleaning of all equip- 
ment to safeguard against fire and — 
malfunctioning, and to permit fast, 
certain inspection. This cleaner, 
developed to meet their high stand- 
ards, removes grease, dirt and grit 
5 times as fast as any other method. 
It cleans by a balanced combination 
of heat, detergent, water and fric- 
tion. It is typically “army” in sim- 
plicity of design and operation; in 
30 minutes, the entire machine can 
be dismantled and completely 
cleaned, 


Wartime uses of Wrigley’s Spear- 
mint Gum also point the way that 
industry may benefit when this qual- 
ity product again becomes available. 
It will again be a “help on the job” 
in many ways. Right now no Wrig- 
ley’s Spearmint is being made, as 
present conditions do not permit 
the manufacture of Wrigley’s Spear- 
mintin quantity and quality sufficient 
for all. But remember the Wrigley’s 
Spearmint wrapper—it is a certifi- 
cate of highest quality and flavor— 
and will always remain just that. 


The Kerrick Kleaner 


Remember this wrapper 


You can get complete information from 
Clayton Manufacturing Company 
Alhambra, California , 
1-7 
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A few of the 125 different permanently insulated wires and cables 
developed for severe operating conditions by Rockbestos. 


== 


‘4 ROCKBESTOS A.V.C. 600 VOLT POWER CABLE 

(National Electrical Code, Type AVA—max. operating temp. 110°C.) 
Sizes No. 18 AWG to 2,000,000 CM insulated with felted asbestos and varnished 
cambric, and covered with an asbestos braid. Other constructions for service 
voltages up to 5000. 
This cable is recommended for power circuits and hot-spot 
wiring in or around boiler rooms, ash pits, steam tunnels, 
soaking pits, tenter frames, glass plants, steel mills, ete. The 
asbestos and heat-sealed varnished cambric construction has 
ample moisture resistance and withstands high temperatures 
indefinitely. 


ROCKBESTOS A.V.C. 600 VOLT MOTOR LEAD CABLE 
(National Electrical Code, Type AVA—max. operating temp. 110°C.) 
Sizes No. 18 AWG to 1,000,000 CM insulated with two walls of felted asbestos 
and a high-dielectric varnished cambric insert, with a heavy asbestos braid overall. 


Heatproof, fireproof, greaseproof and oilproof, this cable will 
not dry out and crack, won’t burn or carry flame, and will 
remain permanently flexible. For coil connections, motor and 
transformer leads where overloads, extreme heat and fire 
hazards are encountered as in steel mills, boiler rooms, ete. 


ROCKBESTOS A.V.C. 600 VOLT CONTROL CABLE 
In one to 19 conductors with individuals insulated like Motor Lead Cable, cotton 
braid covered, and cabled with an asbestos braid over all. Standard strandings 
AWG No, 12—19) $25 and No. 9—19/ #22. Other strandings on order, 


Designed for use under conditions too severe for control cables 
with other types of insulation which deteriorate rapidly when 
exposed to high temperatures. Operates without failure under 
the attack of heat, oil, grease or corrosive fumes and may be 


installed in conduit as it has ample moisture resistance. ez 


¥ 


FOR VICTORY .. . Buy WAR BONDS 


NEW Yo 
RK BUFFALO CLEVELAND CHICAGO PITTSBUR 
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H_ ST. LOUIS LOS 
ANGELES SAN FRAN 
CISCO SEATTLE PORTLAND 
ORE, 


Is your producin i 
machinery mi 
because power leads paid fai 
1on-baking Overloads? Are he 
too much time-out? Do oil-soaked 
ive i 
seri give up just when everything should be 


Then you're due to 


ssing in action too 
ling under insyla- 
at-weakened control 


go in for some wire-fa; 
insulated wires and cables . . . built to tek 


take the heat 
wking or flowing 
rotting or bloom- 
, alkalies or corrosive 


up Me 230°F, without drying out, cre 
- and without 
‘hen exposed to oil. 
fumes. 

és I or failure-free circuits install Roe 
alongside blistering steam lines 
mometer- sti i 

: boosting boiler rooms and tunnels. ; 
orging soaking pits and steel mill 
ces... in fact, anywher i 
eae yd y e that other wires are 


end for our catalog i 
sh i 


cords, includin 
g many o 
Jtructions and N 


designed for f 
istrict office 


kbestos A.V.C 
and kilns, in ther. 


or: 


ROCKBESTOS PRODUCTS CORPORATION 


999 Nicoll St., New Haven 4, Conn. 


ROCKBESTOS A.V.C. 


The Wire with Permanent Insulation 
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j GIVING YOU A BLACK EYE? 
4 
| 
- ode types we 
Write to the nearest 
NTL 
AND © 
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Few and far between are the investments in a plant that will 
yield the rate of dividends you can get from properly designed, 
well constructed baffles. Yet in far too many plants this fact is 
overlooked. Too often the cost of a good baffle installation is 
paid over and over again in fuel waste caused by leaky or 
inefficiently designed baffles. 

If you doubt this, investigate the operating records of plants 
that have placed the critical job of engineering and building 
baffles in the experienced hands of the Beco-Turner engineering 
staff. Beco-Turner baffles are designed by men who have had 
broad experience with practically every combination of boiler, 
furnace, and fuel burning equipment. They have the ‘‘know- 
how’’—the ‘‘what-does-ic’’. 

And Beco-Turner construction is as far ahead as Beco-Turner 
design. Beco-Turner baffles are cast in place—therefore have no 
structural limitations. Their patented expansion joints, illus- 
trated below, prevent cracks and make them positively gastight. 
You have baffles that are designed right and built right when you 
install Beco-Turner. 

Are you paying for them without having them? Why not 
send us blueprints of your present or contemplated boilers for a 
dollar-saving recommendation. There is no cost or obligation 
whatever. 


Plibrico Jointless Firebrick Co. 
1818 Kingsbury St. (Dept. G.), Chicago 14, Ill. 


Turner 
Baffles 


How to 
select - operate - maintain 


the right controller for 
your electric motor power 


Here is your controller guide for selecting and using the con- 
trol apparatus that will best harness your electric motor power 
to your load requirements. This book takes the guess-work out 
of control purchase and presents the operator with all the facts 
on controller operation and design. Hundreds of diagrams, illus- 
trations, curve charts and tables, together with a simple, direct 
text, instruct operating men, engineers, purchasers of control on 
each detail of proper selection, operation and maintenance. 


Just Published ! 


Controllers 
for 
Electric 
Motors 


By HENRY DUVALL JAMES 

Consulting Engineer, Pittsburgh, Pa, 
and LOUIS EDWIN MARKLE 
Design Engineer 


CONTROLLERS 
for 
ELECTRIC MOTORS 


324 pages, 61/2 x 934, 276 figures, 6 tables, $3.50 


This book brings you up to date on the latest control apparatus—new 
uses of the electron tube, magnetic contactors, time-limit method of 
acceleration, development of plugging control, and of the Regulex, 
Ampledyne and Rotorol, and new types of time-delay overload relays. 
Here is analysis of popular com- 
mercial types, and most successful 
methods of accelerating motors, 
speed control, mechanical and dy- 
namic braking, regeneration, and 
voltage control for d-c motors, 


CHAPTERS 


Function and Types of Control 
How to Read Controller Diagrams 
How to Make Controller Diagrams 
Magnetic Contactors 


Starting Characteristics of Motors with 
Different Methods of Control 

Methods of Accelerating Motors 

Methods of Speed Control 

Control for Special Applications 

Mechanical and Dynamic Braking 

Regeneration 

Voltage Control for Direct-current 
Motors 

Series-Parallel Control and the Elec- 
tropneumatic Contactor 

Adjustable-speed Alternating-current 
Motors of the Wound-rotor Type 

Types of Resistors 

Manual Controllers 

Direct - current Magnetic - contactor 
Controllers 

Alternating-current Controllers 

Synchronous-motor Control 

Electric-tube Control 

Protective Devices 

National Codes, Installation, and 
Maintenance 

Future Control Developments 


McGRAW-HILL 


ON-A 


with special sections on protective 
devices, national codes, installation 
and maintenance, and future con- 
trol developments. 


Detailed information on: 
Functions, types, advantages and 
limitations of magnetie contactors; 
Deion principle of are rupturing; 
Use of two power tubes to give 
more uniform d-c power; Time- 
limit methods of accelerating mo- 
tors; Motor-generator control of 
motor voltage; New types of time- 
delay overload relays; etc., etc. 


See it 10 days FREE 


PPROVAL COUPON 


McGraw-Hill Book Co., Inc., 330 W. 42nd St., New York 18, N. Y. 
Send me James and Markle’s Controllers for Electric Motors for 10 days 
examination on approval. In 10 days I will send $3.50, plus few cents postage, 
or return book postpaid. (Postage paid on cash orders. ) 
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‘the: streams of. air sweep: dows 
through 360 degrees, th 
sively every direction,’ mixing the air union 
“and creating a delightful cooling 
. equally effective in stimulating produgiién in 
weather‘ as is accomplished 


50 Seventh Ave., New York I11,N.Y. 


Factories in Newark, N. J. and Montreal, Canada 


~ 
‘ 
~ 
Many who: have’ been: aware ‘of the’ superiority 
‘ef Wing Revolving Unit Heaters for, wintertime 
Neatiig: are” just discovering for themselves the 
the:steam turned off and the fans. 
rime- tévolving discharge. outlets circulate the 
ol of air with tooling’ effect that ‘reaches: 
all workers Write fora copy of: B 
i 
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H 
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Purify Any Pressures, Air or Gas, 


with Bird-White Multiple 
Unit Pur Ofrer 


Bird-White ants Pur-O-fiers 
save time and money by protecting 
Three Models Available air-operated machines, gauges andcon- 


Model A-1 furnished with trols from conramination. They give 
| inch turbo-rotor and 


positive purification to air or gas lines 

regardless of fluctuating pressures or 
Model A-2 hos a 2 inch igh volumes. 

The perfectly balanced Turbo-Rotor 

commodate volumes from purifying action makes them sensitive 


10 to 35 cubic feet. to both regular and intermittent pres- 


sures. Write for Bulletin 10 giving 
complete details. 


Model A-4 has a 4 inch 
turbo-rotor and can ac- 


s from 
35 to 100 cubic feet. BIRD-WHITE COMPANY 
Dept. PM, 
3119 W. Lake Street * Chicago 12, Ill. 


FYR-FEEDER 
STOKERS 


BURN COAL LIKE OIL! 


Save with Fyr-Feeder— Burn less Coal—Cheaper coal — 
Local coals — Screenings — Coal yard sweepings, wet or dry — 


Wet coal is no handicap. 


2 


exclusively uses 


Air JET Coal 
PROPULSION 


Fines burn in suspension, larger pieces 
are spread evenly over grates. 

Fyr-Feeder increases boiler capacity—re- 
sponds instantly to sudden load variations 
—requires no special skill or experience 
to operate—thin fuel bed eliminates clink- 


ers—makes firemen's work much easier— 
a no banking losses, 


CHANGE OVER TO FYR-FEEDER NOW! 
Easily installed in minimum time. 
Fyr-Feeders are built in sizes to burn from 300 to 12000 Ibs. 


of coal per hour. If you are or expect to be in the market for 
automatic coal burning equipment 


Wire or Write 


AMERICAN COAL BURNER COMPANY 


Engineers 


32-18 E. Erie St. Chicago 11, Ill, 


AUTOMATIC 


Automatically controls circuit 
breaker closure of AC gen- 
erators in Paralelling to q 
common bus, Advantages 
are (1) greater accuracy, 
(2) quiet, (3) positive, (4) 
(5) economical, (6) mul- 
ple control, (7) 

stalled, (8) long 


pc 


ers, Ammeters, 
meters available in 2 
and 
flush moun 
anteed accuracy 


factory pe 
ori of skilled desi 


ful manufacturing. and 


round or square. 
ting. Their guar 


tite today for full details 


of Burlington Products. 
Our engineers will gladly recommend the precision 
Burlington equipment best suited for your purpose. 


BURLINGTON INSTRUMENT CO. 
700 FOURTH STREET 
BURLINGTON, IOWA 


PANEL INSTRUMENTS ¢ VOLTAGE REG 
ULATORS © AUTOMATIC SYNCHRO- 


NIZERS © FREQUENCY REGULATORS | 
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om 


another job for 


Fiberglas Insulating and Finishing 

roe oon Cements are excellent companion 

items used with Fiberglas Insula- 

4 tions in covering pipes, boilers, 

| retorts—all sorts of heated vessels. 

Fiberglas Insulating Cement pro- 

oe vides a monolithic insulation for 
INSULATION 

pipe bends, fittings, irregular shaped 


Inco-operationwiththe vessels. It combines excellent ther- 
mal insulating value with ease of 
application. This material can be 
used over steel, brick and insulation blocks and metal 
mesh blankets. When located outdoors or exposed to 
moisture or abrasion a protective jacket or a coating 
of OC Mastic finish should be applied to protect the 
cement. Fiberglas Insulating Cement is made of modu- 
lated Fiberglas Insulation, dry-mixed with refractory- 
type materials. It is reclaimable up to 1000° F., has 
low shrinkage and provides an excellent base for Fiber- 
las Finishing Cement or OC Mastic finish. 
Fiberglas Finishing Cement provides a smooth, attrac- 
lively finished exterior surface when properly applied 
over the Fiberglas Insulating Cement base. Made of a 
ombination of light-density Fiberglas and suitable 
binders, it is easy to mix and may be used as a scratch 
‘oat, finish coat or both. 


virtually every industrial need—in the ed 
f you 


In Canada, Fiberglas Canada Ltd,., Oshawa, Ontario, 
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FIBERGLAS™ 


INSULATING AND 
FINISHING CEMENT 


FIBERGLAS INDUSTRIAL INSULATIONS 


1. Blanket Type Pipe Insula- lar surfaces. Highly efficient .. . 
tion—With mesh wire on outer side with d peratures up to 1200° 
to wrap around pipe and secure Fahrenheit. 

with wire through special edging. 

Manufactured in 2-ft. sections for 6 OC Mastic Finish—An asphalt 
pipes over 3” O.D. Will withstand emulsion cement for insulated pipe 
temperatures up to 1000° F, and equipment exposed to outdoor 


or high moisture conditions, 
2. Metal Mesh Blankets—With 
mesh wire or expanded metal on 7+ Insulating Wool,Type TW-F 
one or both sides. Lightweight and —Available in bats, rolls and bulk. 
easily applied. 2 ft. x 4 ft. and Used for drying-ovens, heaters, etc., 
2 ft. x 8 ft. In standard thicknesses. for filling irregular spaces. 


T : 

one” up to PF Insulation—Manufactured 
in 5 densities from 21% to 9 lbs. per 

3. No. 600 PF Block—Same mate- cu. ft.—standard sizes 24” x 48”, 

rials as in PF Pipe Covering — in 1” to 4” in thickness, according to 

blocks 6” x 36” and 12” x 36”, density. For insulated panels, 

standard thicknesses. sound absorption and various semi- 


structural applications, 

4. OC-1800 High Temperature 
Block —A highly efficient molded 9% PF Roof Deck Insulation 
block in sizes 3” x 18” and 6” x —9 lbs. density with facing to facil- 
36” and 12” x 36”—in standard itate mopping. Highly efficient, with 
thicknesses. Will withstand surface | incombustible, rotproof and mois- 
temperatures up to 1800° F, ture-resistant core, for application 

“ under industrial built-up roofings. 
5.InsulatingCement—For insu- _ Sizes 24” x 48”. Thicknesses from 
lating fittings, valves and all irregu- 12” to 2”. 


FIBERGLAS 


*Trade Mark Reg. U. S. Pat. Off. 


INDUSTRIAL INSULATIONS 
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. |/f° not have complete information on the materials 
; sted in the panel at the right, write today for “Fiber- 
Insulations for Industry” . . . Owens-Corning 
iberglas Corp., 2000 Nicholas Blig., Toledo 1, Ohi. es 
y, 1945 | 


A copy of Bulletin No. H-1 is yours for the asking. 
It illustrates the line of Brownell heat exchangers, 
generators, and converters for heating water with 
live or exhaust steam, Hourly capacities range from 
60 to 4,400 gal.; storage capacities, from 25 to 
1,904 gal. 

We suggest that you drop us a request for the 
bulletin now while the subject is on your mind. 

Brownell agents in all principal cities have the 
knowledge and facilities to give you superior heating 
service, 


tHE BROWNELL oo. 
306N. FINDLAY ST 
DAYTON 1, OHIO 


MARION SOOT BLOWERS 
modernize boilers right now! 
They do this work: 


@ Increase boiler capacity and 
flexibility 

e Save 5 to 10 percent on fuel 
bills 

@ Do the job mechanically and 
quickly 

@ Blow out soot deposits with- 

out injury to baffles 


@ Soot slows boilers down. MARION SOOT 
BLOWERS eliminate stubborn soot with mini- 
mum waste of steam. Type “*F”’ for water tube 
boilers blows in any length of arc from 15 to 345 
degrees. No lugs, stops, pawls, nor pins. “*Keeps 
on Rollin’ ” to right or left as desired. Favorites 
with skilled engineers and power plant owners, 
MARION SOOT BLOWERS are made for all sizes 
and types of boilers. Parts are interchangeable. 
Continuous service with low replacement and 


repair cost. 
aa. 
MARION 


Marion Machine, Foundry and Supply Co. - Marion, Indiana, U. S. A. 


Write for Specifications and Prices 
Save Coal, Time and Worry 


Such a small oper. 

ating part as a stem... 
its design and structure, jt 
finish, can mean the difference 
between costly power loss and real sar. 
ing of fuel, steam, power . . . controlling 
dampers and valves. 


LOCKE REGULATOR 


stm STOPS... 


— innumerable times its 
movement up or down within § 
the pilot valve, according to the 
pressure motivating it—because 
of its exclusive design which 
permits a halt at any point in 
its travel, Precision hand-tooled, 
this stem adds to Locke Regu- 
lators’ extreme sensitivity in 


controlling dampers and valves. 


Increase or decrease of pressure 
operating the Locke Regulator | 
produces corresponding — re- 
sponse in the thrust of | the 
Locke stem which ordinary 
machined units cannot deliver. A new catalog 
describing Locke Regulators should be in your 
reference and purchase files. 


A catalog will be forwarded upon your request. 
DIVISION OF THE H. T. WILSON MACHINE CO., INC. 


FAN ENGINE REGULATORS 
PRESSURE VALVES - BALANCED VALVES - ELECTRIC VALVES - REDUCING CON’ 
FLOAT CONTROLS PILOT CONTROLS - PUMP GOVERNORS VACUUM 
ENGINE STOPS - MASTER REGULATORS + Oll CONTROL VALVES - SOLENOID CON" 


MODEL REGULATORS - DAMPER REGULATORS - 
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LUMMUS 
STEAM JET 
REFRIGERATION 

UNIT 


LUMMUS EQUIPMENT 


HEAT EXCHANGERS 


PROCESS CONDENSERS 


STEAM GENERATORS 


STEAM JET REFRIGERATION 


STEAM SURFACE CONDENSERS 


BAROMETRIC CONDENSERS 


STEAM JET AIR EJECTORS 


EVAPORATORS‘ 


BOILER BLOWDOWN HEAT EXCHANGERS 


te 
FUEL OIL HEATERS 


LUBRICATING OIL COOLERS 


PIPE LINE COOLERS 


FEED WATER HEATERS 


JACKET WATER COOLERS 
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Lummus experience .. . in designing and fabricating steam jet refrigeration 
units for any range of operating temperatures . . . provides economical 
refrigeration through the use of minimum quantities of steam and con- 
densing water. 

Cooling water is chilled by the vaporization of part of the water by means 
of a vacuum maintained above the water’s surface. The vacuum is created 
by jets using either exhaust or live steam. Cooling speed can be controlled 
automatically or manually. 

Designed for simple operation, long life, low maintenance and operating 
costs, Lummus chilled water units are available in fully standardized sizes 
to meet a wide range of operating requirements and plant conditions. 

Lummus engineering service is always available for the study of specific 
surface or barometric condenser type steam jet refrigeration problems. For 
further information write to: The Lummus Company, 420 Lexington Avenue, 
New York 17, N. Y. 


STEAM JET REFRIGERATION 
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WHERE TO Buy 


Featuring additional products and specialties for power plants 


End Pump Troubles z 
HILL 


2728 ELSTON AVE. 


@ The valve with the re- 
newable feature restores 


——- old pumps to original effi- 
ciency. Constant contact 


is maintained over the full 
bearing surface no matter 
in what position the valve 
rotates because of the ex- 
clusive HILL design. Effi- 
cient, durable, economi- 
cal, accurate. Send today 


for bulletin that tells how to get better pump 
performance. 


HILL PUMP VALVE CO. 
CHICAGO 47, ILL. 


CLEANING 


THE 
VIBRATAP CLEANER 


Does a fast and thorough job of re- 
moving scale from boiler tubes—saves 
coal, improves boiler performance. 
Write for Bulletin V-20. 


BRUNT EQUIPMENT CO. 


60 S. DIVISION ST. * BUFFALO, N. Y. 


For Industrial Processes, Heating and ji 
Conditioning Systems, Hot Water Heaters a" 
Shower Baths. Write for Bulletins 

Offices in 47 Cities 
2771 Greenview Ave., Chicago, m, 


THE POWERS REGULATOR Co. 


BOSTON 


THE ORIGINAL 


Tripp Metallic Packing 


TRIPP METALLIC PACKING CO. 


MASS. 


“MONO” 
BOILER BAFFLES 
HIGH TEMPERATURE 


Refractory Cements 


SANFORD C. SMITH REFRACTORIES, INC. 
1715 NIAGARA ST., BUFFALO, N. Y. 


Gf THIS—OR ANY—ISSUE OF 


POWER 


does not contain the informa 
tion you want, about products, 
specialties or services, please 
write us. 


POWER. . NEW York city 


PROFESSIONAL SERVICES 


Surveys . 
400 Madison Ave. 


THE BIRD-ARCHER CO. 


Engineers and Consultants on 
Water Conditioning Problems 
. Plant Studies... Analyses 


New York, N. Y. 


SANDERSON & PORTER 


Engineers - Constructors 


FINANCING REORGANIZATION 
DESIGN CONSTRUCTION 


of 
INDUSTRIALS and PUBLIC UTILITIES 
Chicago New York San Francisco 


STONE & WEBSTER 
ENGINEERING CORPORATION 


Design and Construction 
Reports xaminations 

Consulting Engineering 
BOSTON NEW YORK CHICAGO HOUSTON 
PITTSBURGH ¢ SAN FRANCISCO ¢ LOS ANGELES 


Appraisals 


H. E. CORL 


CONSULTING ENGINEERS 


ante, Supervision of Construction Management 


ndustrial and Municipal Power Plants 
Steam and Diesel 


Steam and Electric Power Distribution Systems 
Plants Surveys Appraisals Reports 


1316 Arch Street 


Philadelphia, Pa. 


SARGENT & LUNDY 
ENGINEERS 
140 South Dearborn St. 
CHICAGO, ILLINOIS 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Design * Construction * Reports Appraisals 
80 Broad Street, New York 4 


GILBERT ASSOCIATES, INC. 


ENGINEERS AND CONSULTANTS 
Power Plant Design and Construction 
Rehabilitation and Maintenance 
Steam — Diesel — Hydro 
rts—Examination—Laboratory 

Industrials and Utilities 


61 Broadway H National 
New York» Reading, Pa. N¢tional Press Bidg. 


ngton, D. C. 


J. E. SIRRINE & COMPANY 


Power Plants P Consultation 
Design Engiacers Reports 
Water Steam Utilization Plans 
Greenville South Carolina 


WHITMAN, REQUARDT 
AND ASSOCIATES 


Engineers — Consultants 
Power Plants — Industrial Plants 
Steam and Electric Distribution Systems 
Waterworks and Sewerage 
Reports—Plants—Supervision—Appraisals 
1304 St. Paul Street Baltimore 2, Md. 


HALL LABORATORIES, Inc. 


R. H. HALL, Ph.D. Director 


CONSULTANTS ON 
BOILER WATER CONDITIONING 


Hagan Building Pittsburgh (30), Pa. 


STANLEY ENGINEERING 
COMPANY 


CONSULTING ENGINEERS 


Power Plants 
Steam - Diesel - Hydro 
Design - Construction - Test - Valuation 


Central State Bank Bldg., Muscatine, Ia. 


231 S. LaSalle St. 


PUBLIC UTILITY ENGINEERING 


& SERVICE CORPORATION 


CONSULTING ENGINEER 
Design Operations 
Steam - Hydraulic - Gas 


Chicago (4), 


JOHN A. STEVENS, Inc. 


Established 1909 
CONSULTING ENGINEERS 
Power Plants Paper Mills 
Dye Houses Surveys 
Lowell, Massachusetts 


NO TIME TO EXPERIMENT . .. 


So why not save time by calling 
in a specialist who knows the 
ground you are exploring? 


Power, meeting place of power 
men in all parts of the country, 
points the way to the solution of 
many power problems through its 
Professional Service Section. 
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Where conditions of service” 


call for EEL 


the low pressure range where high tempera- 
ture, corrosive liquids, fire hazards or need for un- 
usual precaution against leakage or line strains _ 
“make iron valves impractical—that’s where r-Pac. 
150 Ib. steel valves and fittings serve best. . 
READING-PRATT & CADY is especially well-equipped 
to make these valves, having-long specialized on’ 
pressure castings of electric furnace steel. Beyond 
that, r-pac rigid control—from drawing board to 
* final test ——assures you of maximum service from 
_ every READING-PRATT & CADY valve. 
The line is extensive, including 
globes, angles, gates and checks in 
- all the standard pressure classes 
from 150 Ibs. to 1500 Ibs. 
mendation from r-Pac the next time 


| 


f= 4 
= 


you need valves. 


R-P&C offers you a single responsible 
— source for bronze, iron and steel gate, 
_ globe, angle and check valves—cocks 

and lubrotite gate valves—bar stock ' 
valves— cast steel fittings—d'Este Auto- ae able with welding end 
matic Valvesand Engineering Specialties. A —most with screwed end. 


e Valves illustrated are 
flanged end. All are avail- 


ms 


sals 
Md. 


MANUFACTURERS OF 


ACCO READING CAST STEEL VALVES AND FITTINGS * PRATT & CADY BRASS AND IRON VALVES 
En Reading, Pa 


D'ESTE AUTOMATIC REGULATING VALVES 
. Atlanta * Boston Chicago Denver Houston Los Angeles New York + Philadelphia Pittsburgh San Francisco Bridgeport, Conn. 
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Keep Floors Level—Speed Traffic 


with Quick Ploot 


HIGHEST-PAID 


ENGINEERS 


of Outstanding 


e 
e 
e 


FACTORIES | |: td 
RAILROADS : 
SHIP LINES | |: = 


show impressively better perform- 


ance almost immediately with Use it to repair Chuck 
Holes + Cracks - Worn 


Aisles - Ramps - Welding 
Room Floors - Around Re-set 
Machines - And for 
Complete Resurfacing 
Inside or Outside 


QUICK- FLOOR is ready-mixed —is easily laid (a square foot a minute) 


(for cool or cil, high or low (for cil-fired, high or low —sets by pressure —requires no drying time —can be used as soon os 
pressure boilers) pressure boilers) laid—outwears the original concrete. Unconditionally guaranteed, 


The factual story is big and important. 
Write for it today and decide for yourself. 


NUTMEG CHEMICAL CO. 
Made By DURA-TRED COMPANY 


223 State Street, New Haven 10, Conn. 
351 N. Central Park Bivd. * Chicago 24, Ill. * Van Buren 2171 


Distributors! Salesmen! A few choice territories open. 


—— 


WE are offering a complete and improved line of auto- 
matic Oil and Gas-Fired Steam and Hot Water Generators 


known as 


THE AMESTEAM GENERATOR 


The Design and Construction is the result of 
Experience gained through the manufacture by 
us of thousands of Automatic Oil and Gas Fired 


| 


> wii 


Units operating in all parts of the world, plus— 

100 Years of Boiler Building Experience in all types of Boilers | 

Consult our Engineers about your Boiler Problems or Requirements 
AMES IRON WORKS 
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SEARCHLIGHT SECTION 
EMPLOYMENT BUSINESS « OPPORTUNITIES 


UNDISPLAYED RATE: 

(Not available for equipment adrertising) 
(5 cents a word, minimum charge $3.00. 
(See § on Box Numbers.) 
POSITIONS WANTED (full or part-time in- 
dividual salaried employment only), '/2 the 
above rates. 
PROPOSALS, 75 cents a line an insertion. 


NEW ADVERTISEMENTS received by 


INFORMATION: 


BOX NUMBERS in care of any of our New 
York, Chicago or San Francisco offices count 
10 words additional in undisplayed ads. 


DISCOUNT of 10% if full payment is made 
in advance for four consecutive insertions of 
undisplayed ads (not including proposals). 


EQUIPMENT—USED or RESALE 


DISPLAYED RATE: 


The advertising rate is $7.00 per inch for all 
advertising appearing on other than a con- 
tract basis. Contract rates quoted on request. 


AN ADVERTISING INCH is measured "% inch 
vertically on one column, 3 columns—30 inches 
—to a page. P. 


July 16th will appear in the August issue, subject to limitations of space available. 


POSITIONS VACANT 


WANTED: MECHANICAL and structural de- 
signer-draftsmen, thoroughly experienced in 
steam-electric power plant design and includ- 
ing piping and other related detailing. Work 
on drafting board. Send synopsis of training 
and experience including references, representa- 
tive samples of design and draftsmanship, 
salary desired and earliest date could report 
for employment in Consulting Engineer's office. 
Location North Carolina. WMC regulations 
apply. P-838, Power, 330 W. 42nd St., New 
York 18, N. ¥ 


CHIEF DESIGN Engineer for old established 

valve manufacturer of automatic control 
equipment, permanent position as head of 
engineering department, advise age and quali- 
fications. P-847, Power, 330 W. 42nd St., New 
York 18, N. Y. 


VALVE ENGINEER—experienced in mechanics 

and hydraulics, wanted by manufacturer of 
air, gas and liquid control and shut-off valves, 
manual and automatic, to take charge of engi- 
neering department and supervise design, de- 
velopment and test work. Attractive, well- 
paying position. P-863, Power, 330 West 42nd 
St., New York 18, N. Y. 


POWER PLANT Contractor located in Mid- 

western city is interested in obtaining serv- 
ices of competent power plant piping engineer 
and draftsman familiar with high pressure 
piping work and generally familiar with high 
pressure power plant practice. Some knowl- 
edge of structural steel and building design 
desirable but not essential. Position available 
of permanent character not dependent upon 
war work as contractor now engaged almost 
entirely on private public utility and indus- 
trial construction and design. Give full par- 
ticulars as to age, experience and salary re- 
quirements. P-864, Power, 520 N. Michigan 
Ave., Chicago 11, 


MECHANICAL ENGINEER familiar with steam 

power plant work for permanent position 
with midwest engineering firm as assistant to 
head of mechanical engineering section. Good 
opportunity. Give complete experience rec- 
ord and statement of availability. P-865, Power, 
520 N. Michigan Ave., Chicago 11, Ill. 


EASTERN GAS and electric utility desires two 

graduate engineers, with about five years ex- 
Perience, for mechanical plant betterment 
work in field and office. Duties consist of steam 
Plant testing and results analysis. Statement 
of availability required. P-866, Power, 330 W. 
42nd St.. New York 18, N. Y. 


WANTED: CHIEF Engineer to take charge of 

boiler room and power generation in large 
Michigan paper mill using turbines and corliss 
and high speed engines. In reply, give outline 
of experience and availability for interview. 


ag Power, 520 N. Michigan Ave., Chicago 


FIRE PROTECTION Engineers and inspectors. 
Technical graduates, especially chemical and 


electrical, civil, mechanical, metallurgical also 
considered, 


Inspect and consult industrial 
Plants to prevent fires, explosions, and other 
Considerable travel and _ report 
rriting; 


bay interesting work offering permanency. 
Neineering experience necessary. Salary open. 


Well-known national organization with open- 
ngs at Cleveland, Chicago and other district 
renters. Men under 34 vears of age cannot be 


‘onsidered. Please send photograph when ap- 


Dying. P-868, Power, 330 W. 42nd St., New 
York 18, N. ¥ 


—_ 


ENGINEERS and DRAFTSMEN 


Electrical—Mechanical—Structural 


We have openings for capable engineers and 
draftsmen in the following branches of engineering— 
ELECTRICAL—Industrial lighting, Power distribu- 


tion, and Electronic controls and devices. 
MECHANICAL—Power plants, 


Process piping, 


design. 


STRUCTURAL—Industrial buildings, Power plants, 
and Miscellaneous structures of steel and reinforced 


concrete. 


Opportunities are in the West Coast, Cleveland, Chicago, New York and Gulf 
st areas.—Vital war plants important to the United States Government under 
high priority ratings.—Recent graduates will be considered. 


Applicants must conform with Local War Manpower Regulations. 


THE AUSTIN COMPANY 


National Headquarters 


16112 EUCLID AVENUE 


Conveying systems, 
Sewers, Sprinkler work, and Precision machine 


Heating systems, 
Plumbing, 


CLEVELAND, OHIO 


ENGINEERING EDITOR 


M E GRADUATE 


PREFER man about 40 with SOME PRAC- 
TICAL ENGINEERING EXPERIENCE. Posi- 
tion consists of preparing Booklets dealing 
with Lubrication of various types of ma- 
chinery. PERMANENT POSITION Major 
Oil Co. Located in N. Y. C. 


STARTING SALARY $5000 


Give full details including Age, 
Experience, Education. 


Box S-901, Finneran, 1475 B'way, N. Y. 18 


DRAFTSMEN WANTED 


for both Centrifugal and reciprocating 
pump work. Permanent positions and de- 
sirable working conditions. Experience 
in pump work preferred but all applicants 
will be considered. 7 


WARREN STEAM PUMP CO., INC. 
WARREN, MASS. 


Additional 
Employment Advertising 
on page 330 


MECHANICAL 
DESIGNERS 


Experienced in power, industrial, and 
processing plants. Location, New York City. 


EBASCO SERVICES INC. 
2 Rector St. N.Y.C. 6 


POWER 
ENGINEERS 


Mechanical Engineers or Elec- 
trical Engineers, with aptitude and 
experience in heat balance think- 
ing for work devoted to plant 
improvements, results engineer- 
ing and effecting economy in the 
generation and consumption of 
steam, electricity, compressed air, 
water and refrigeration. Several 
openings for qualified men at dif- 
ferent locations in the United 
States. 


Give full experience, education, 
age, present salary and salary ex- 
pected. Enclose snapshot. 


Post-war opportunity. 


Applicants must be able to obtain 
Statement of Availability. 


E. |. du Pont de Nemours & Co., Inc. 
Personnel Division 
Wilmington 98, Delaware 
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(Continued from page 329) 
EMPLOYMENT SERVICE 


SALARIED POSITIONS — This advertising 

service of 35 years recognized standing nexo- 
tiates for high salaried supervisory technical 
and executive positions. Procedure will be in- 
dividualized to your personal requirements and 
will not conflict with Manpower Commission. 
Retaining fee protected by refund provision. 
Identity covered and present position protected. 
Send for details. R. W. Bixby, Inc., 270 Del- 
ward Bldg., Buffalo 2, N. Y. ; 


POSITIONS WANTED 


POWER & MAINTENANCE Engineer desires 

connection with industrial company as super- 
intendent of power, chief engineer or electrical 
superintendent. Twenty-five years in steam 
and electrical field with high and low pressure 
boilers, automatic combustion control, turbines 


and all types of electrical equipment including 

shop supervision. Technical education. Avail- 

able now. PW-869, Power, 520 N. Michigan 

Ave., Chicago 11, IIL. 

ENGINEER: POWER plant and/or mainte- 
nance: technical education, 34 years old; 


diversified practical mechanical and electrical 
experience; can plan and supervise preventive 
maintenance program; thoroughly familiar 
with conbustion and efficiency problems; now 
available. PW-870, Power, 330 W. 42nd St., 
New York 18, N. Y. 


POWER ENGINEER 


To take charge of the opera- 
tion of industrial power 
house and related services 
such as air conditioning and 
water filtration for large 
manufacturing plant located 
in Western North Carolina. 
Applicants please state age. 
education, previous expe- 
rience and salary desired; 
photograph or snapshot not 
returnable. 


P-858, Power 
330 West 42nd St., New York 18,N.Y. 


CHIEF ENGINEER: Centrifugal pumps. Ex- 

perienced all engineering and manufacturing 
branches. Modern, efficient, economical stand- 
ardized or special design. All types. Existing 
lines modernized. Executive many years. Pres- 
ent location Mass. PW-871, Power, 330 W. 42nd 
St., New York 18, N. Y. 


SALESMAN AVAILABLE 


SALES ENGINEER: offers to represent good 

line of power plant equipment on exclusive 
agency basis. Thorough knowledge of steam 
and diesel. Thoroughly familiar with Chicago 
and surrounding states. SA-872, Power, 520 N. 
Michigan Ave., Chicago 11, Ill. 


WANTED 


ANYTHING within reason that is wanted in the 

fleld served by Power can be quickly located 
through bringing it to the attention of thou- 
sands of men whose interest is assured because 
this is the business paper they read. 


WANTED 


Engineering Draftsman 


Large, old established Chicago 
concern. Should be experienced in 
Foundry layout and Plant Engi- 
neering work. Good future for ap- 
plicant with right qualifications. 
Please give age, experience, ref- 
erences and salary desired. 


P-861, Power 
520 North Michigan Ave., Chicago 11, Il. 


HEAT TRANSFER EQUIPMENT 
SALES MANAGER WANTED 
Manufacturer offers excellent opportunity to 
right man with good contacts. Full charge 
of sales. Write fully; all replies held in 

confidence. 
SW-862, Power 
330 West 42nd Street, New York 18, N. Y. 


Firm of Brazilian and American ma- 
chinery merchants specializing in ma- 
chine tools and power plant equipment 
with warehouses in Philadelphia and 
Rio de Janeiro and offices in principal 
cities of Brazil desires exclusive rep- 
resentation for Brazil of leading manu- 
facturers on stocking distributor basis. 
All export details handled by Phila- 
delphia office. For details and financial 
rating write: 


MR. J. DE V. F. 


c/o The O'Brien Machinery Company 
113 No. Third St., Philadelphia, 6, Pa. 


WANTED 


Manager for our Machinery and Equipment 
Department Experienced with machinery 
and equipment used in heavy industries 
—like cranes, ground and overhead; 
steel buildings and structures, power 
plants, mining, contractors, etc. Draw- 
ing account and participation. Unusudl 
opportunity for good high grade man. 
Confidences respected. 


IRON & STEEL PRODUCTS, INC. 
40 years’ experience 

13438-A S. Brainard Avenue, Chicago 33, Ill. 

“‘ANYTHING containing IRON or STEEL" 


Distributor on commission basis desires 
equipment and products for New Eng- 
land States. Reply 


RA-860, Power 
330 West 42nd St., New York 18, N. Y. 


FOR SALE 


STOKER 


One 125 H.P. James Leffel Stoker for 
use in 125 Scotch Marine Boiler com- 
plete with 3 H.P. 220 V. 60 Cycle AC 
three phase motor. Cost new $2800. In 
use only sixteen months, Any reason- 
able offer considered. For further in- 
formation address the 


SOLAR COMPOUNDS CORPORATION 


Linden, New Jersey 


NEW STOKER FOR SALE 


Detroit triple retort stoker, side 
dump, grate 10’ 6” wide, 7’ 6” long, 
900 Boiler HP. 

Includes Buffalo blower, Crocker- 
Wheeler motors 3-PH, 60 cy. 208 
volts, and Carling steam turbine 11 
HP, 130 Ibs. pressure. 

Equipment is new, and has never 
been installed. 

Reasonably priced. 


Woopwarp & LoTHROP 
Washington 13, D. C. 


VOLTMETERS BRIDGES (Wheatstone) 


AMMETERS MEGOHMMETERS 
MILLIMETERS RHEOSTATS 
MICRO VARIABLE 
AMMETERS TRANSFORMERS 
OHMMETERS RELAYS 


FREQ. METERS 
Ask for Our Latest Availability List 


ELECTRO-TECH 


EQUIPMENT COMPANY 


329 Cenel St., New York 13, N.*¥. 


WANTED 


FOR YOUR 


ELECTRICAL EQUIPMENT 


Electric motors, AC and DC. 
Compensators 

Generators 

Motor Generator Sets 

Air and Oil Circuit Breakers 
Panels 

Exhaust Fans 

Control Equipment 


Send us list with full details 
WIRE OR PHONE 


POWER EQUIPMENT CO. 


154 ANDREWS ST., ROCHESTER 4, N. Y. 
Telephone Main 568 or 569 


WANTED 


DIESEL ENGINES 


Give complete details and price. 
Address Purchasing Department 


W-844, Power 
330 West 42nd St., New York 18, N. Y. 


UNIVERSAL TOOLS: NATIONALLY 
ADVERTISED BRANDS AND PRICES. 
If it's Tools—We have it, Can get it, or it 
isn't made! Price List & Order Blank Free!! 
UNIVERSAL TOOL COMPANY 
0. B. Dematteis, President 
1527 Grand CA, Kansas City, Missouri. 
IMMEDIATE SHIPMENT: OVERNIGHT BY 


AIR: TO ANYWHERE—USA. 


FOR SALE 
4 FREDERICK STOKERS 


Two 600 HD hopper seed side dump. Two 850 HD 
hopper seed side dump. Used only one season—in 
perfect condition. Also overhead monorail con- 
veyor with two dump cars and electric hoist. Please 
inspect and submit reasonable offer. 


RAYMOND R. BEATTY, INC. 
30 Garth Road, Scarsdale, N. Y. Scarsdale 798 


WANTED 


Diesel Engine 40 or 50 H.P. with clutch. 
Foreign or Domestic make. State full 
particulars—Price. 


BLACK & WHITE CORP. 


547 W. 130th St., N. Y. 


330 
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MOTORS—3 PHASE 60 CYCLE 


1—500 HP, 900 RPM, Lincoln, 440 volt, slip ring. 


1—150 HP, 1800 RPM, 440 volt, General Electric, squir- 


1— 1200 RPM, 220 volt, Westinghouse squirrel 
1-350 HP, 300 RPM, 440 volt, General Electric slip a 
ring. — 35 HP’ 
1-200 HP, 600 RPM, 2200 volt, G.E. sl. 
125 HP 


rel cage. 


1-150 HP, 1750 RPM, Westinghouse, sl. rg 2 
1—150 HP, 400 RPM, 440 volt, General Electric squirrel 


cage. 

1—125 HP, 1800 RPM, 2200 volt, Continental, 
cage. 

1—100 HP, 1800 RPM, 440 volt, General Electric, squir- 


rel cage. 


3—100 HP, 720 RPM, 440 volt, G.E., sl. rg. 


1—100 HP, 6¢ 
2—100 HP, 4 


50 RPM, 440 volt G.E., sq. cg. 
i— 90 HP, RPM, 550 volt, Cr. Whir., sq. cg. 
1— 75 HP, 1200 RPM, 440 volt, G.E., 
1— 75 HP, 900 RPM, 4000 volt, Elec. Mach. syn. 

l— 75 HP, 720 RPM, 440 - Westghse, slip ring. 

75 HP, 1200 RPM, G.E., 

2— 75 HP, 900 RPM, G.E., 

1— 60 HP, 1200 RPM, 220 volte "General Electric, slip 


1— 50 HP, 900 RPM, 440 volt, G.E., sl. rg. 
1— 50 HP, 900 RPM, 440 volt, G. E., Sq. Cg. 


HT SECTION @ 


You know that not all 
equipment needs rebuild- 
ing. But where it is needed, 


it’s no job for the novice. 
Hemphill graduate ELEC- 
TRICAL ENGINEERS direct 
all necessary rebuilding, 
watch its progress closely, 
check and recheck the tests 
that establish its condition. 
Only after their unqualified 
“OK” can any piece of 
equipment be given the 
“Seal of Quality.” 


The Hemphill QUALITY 


The Seal That Says 
“AS GOOD OR BETTER" 


The Hemphill Seal on equipment guarantees 
that the standard of test requirement is up to, 
or exceeds, that of the original manufacturer. 


GUARANTEES RECONDITIONING 


squirrel 


)0 RPM, 440 volt, G.E., sl. rg. 


slip ring. 


MOTORS—D.C. 230 VOLTS (Con't.) 
8—59 HP, Crocker-Wheeler, 700 RPM, Type CM. 


700 RPM, Crocker-Wheeler. 
750 RPM, G. E., Type 


RC. 
G.E., 750 RPM, Type RC-14, Fo 
G.E., 1100 RPM, Type RC- 3B, 72 A-21, 
G.E.. 6 650 RPM, Type 15. 


G.E., 625 RPM, Type 


 Westghse., 600 RPM. Tipe SK. 
—25 HP, G.E., 
1—20 HP, G.E., 
1—15 HP, G.E., 800 RPM, Type RC-11. 


MOTORS—VARIABLE SPEED 230 VOLTS 


1—90 HP, 470/940 RPM, General Electric. 
1—75 HP, 525/1575 RPM, El 
1—60 HP, 
1—30 HP, 225/900 RPM, Crocker-Wheeler. 
1—30 HP, 400/1200 RPM, General Electric. 


110L. 
2—25 HP, 300/900 RPM, Electro Dynamic. 
1—15 HP, 300/1200 RPM, G. 

118/18 BP, 350/1200 RPM, Electro Dynamic. 
1—10 HP, 400/1600 RPM, Westinghouse. 
1— 5 HP, 600/1200 RPM, General Electric, 
1— 5 HP, 450/1800 RPM, Crocker Wheeler. 


775 RPM, Type R C-13. 
800 RPM, Type RC- 13, Form A. 


ectro Dynamic, 
500/1000 RPM, Diehl. 


Westinghouse, 650/2200 RPM, Type SK- 


P, 500/1500 RPM, Westinghouse. 


1— 5 HP, 400/1600 RPM, Diehl. 
1— 5 HP, 225/900 RPM, Electro Dynamic. 


MOTORS—D. C. 230 VOLTS 


2450 HP, G.E., 
250 HP, 760 RPM, Electro Dynamic. 


1 


HP, 625 RPM, G.E. 
1~ 80 HP, Crocker-Wheeler, 600 RPM, Type CMC. 
l— 75 HP, G.E., 


armature, 


440 RPM, Type MPL Form 1-F. 
170 RPM, G.E. 


575 RPM, ‘Type c, Sprague; with spare 


MOTOR GENERATOR SETS 


50 KW, 125 volt, Westinghouse, squirrel cage. 

1— 75 KW, 125 volt, General Electric, squirrel cage. 

1— 65 KW, 125 volt, Westinghouse, squirrel cage. 

1— 20 KW, 600 volt, General Electric, squirrel cage in- 
duction motor. 


2— 15 KW, 250 volt, General Electric, squirrel cage. 


Electrical Engineering 


OFFICE AND WAREHOUSE: 


PHONE NEW YORK—LONGACRE 5-3227 


1601 53rd STREET 


J-.L.HEMPHILL &€CO. 


POWER 


© July, 1945 


Power ! 


and Equipment 
NORTH BERGEN, N. J. 


PHONE NEW JERSEY — UNION 3-2600 


TURBO GENERATORS 


600 KW, Terry dual bleeder condensing Turbine only. 
1-500 KW, G.E., 3 ph., 60 cy., 430 volt, bleeder, 
1—375 KVA, Westghse., non-condensing. 

1—300 KW, G.E., 3 ph., 60 cy., 220 v. con. 

1-200 KW, G.E., 3 ph., 60 cy., 220 v. cond. 

1— 30 KW, 135 volt, Allis Chalmers non-condenser. 


ALTERNATORS 
1-625 KVA, 3600 RPM, 600 volt, G.E. 
1—250 KVA, 720 RPM, 2300 volt, G.E. 
1-200 KVA, 3600 RPM, 240 volt, Allis-Chal. 
1—62% KVA, 3600 RPM, 220 volt, Allis-Chal. 


TRANSFORMERS 


2—400 KVA, G.E., 4156-250/480 v., Scott taps. 
3—300 KVA, Pittsburgh, 7800/440 volts, 

3—150 KVA, G.E., 33000/2300/4000 Y. 

2—-100 KVA, General Electric 2200/220/440 volt. 
3—100 KVA, Westinghouse, 11,430/250 volts. 
3—100 KVA, Westinghouse, 13200/250 volts. 

3— 75 KVA, Westinghouse, 2200/220/110 volts. 
3— 75 KVA, G.E., 13,500-750/440 volts. 

1— 75 KVA, G.E., 3 phase, 4156Y—120/208Y. 
2— os KVA, Pbgh., 7500/15000 volts-110/220 volts. 
2-- 15 KVA, G.E., 2300-115/230 volts. 

2--100 KVA, G.E., 2400/240/480, 


GASOLINE DRIVEN D.C. GENERATOR 
SETS 


2 25 KW, 125 volt. 
1—-30 KW, 125 volt. 
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BERGER 


Rebuilt and Sold with a Standard New Guarantee 


ONLY PARTIAL LIST 


TRANSFORMERS 


1—200 KVA GE, type H.K. 2300/115/230 volts, 1 PH. 60 cy. 
ey ~ GE, type H Form VD 4800/2400/480 volts, 1 PH. 


1—i00° Kva GE, type H Form KDD 11000/2600 volt, 1 PH, 
60 


2—175 RVA West. type S.K. 1 ph. 25 cy. 60000 volts Prim— 
6900/2300 volts secondary. 
8—75 KVA Gen. Elect. K.S. 1 ph. 60 cy. 2300/115/230 volts. 


OTHER SIZES VOLTAGE AND CYCLES AVAILABLE 


ALTERNATORS 


240 KW, 8 PF Hpretete Machinery, 4600 volts, 60 cycle, 3 
phase, 450 R.P.M. with direct connected exciter. 

200 KW. "Westh. Unity Power Factor, 3 PH, 60 cyc. 220/440 
900 R.P.M. with direct connected exciter. 

150 KVA Westinghouse, 3 phase, 60 cycle, 2300 volts, 600 
R.P.M, Revolving field with direct connected exciter. 
150 KVA Gen. Elec. Type ATB form D, 60, 3 ph., 220/440 

600 with Rev. Field. and built in Exc. 


MOTOR GENERATOR SETS 

Western Elect. 1000 Amps—40 volts direct con. to either 
AC or DC 580 RPM Motor. 

FREQUENCY CHANGERS 


30 KVA, Gen. Elect. type I.T.T. frame 526 P.F. 08—220/440 
volts 3 Ph. 60 cy. to 240 volts 120 cycle Motor KT frame 
5626—3 Ph, 60 cy. 220/440 volts 1800 RPM. 


ALL SIZES VOLTAGES AND CYCLES 


OVER 10,000 
STOCK ITEMS 


CANADA 


3 ph. 25 cy. Motors 


H.P. Type 
350 Gen. Elec. SI. Rg. 3 Brg I 

100 woe n. Stator and Rotor H.R. 

100 Wagner st Rg. 

70 Gen. Elec. Syn. Stator and Rotor ATI 


3 ph. 60 cy. A. C. Motors 


H.P. 
200 


est. aye. -Dir. Con. Ex. P. 08 
4 Gen. Elec. Syn 


eghse Syn Exc. 600 
is0 Gen Elec. Syn, Stator and Rotor 400 
25 Gen. Elec. Sq. Cg. I. K. Vert. 
230 Volt D. C. Motors 
T 


60 Sprague D — Comp. Wound 
40 Fair. Morse Ball BRG. Vert. Comp. 


125 Volt D. C. Motors 


H.P. Make 
60 Allis Chalmers FB131-Comp. B. B. Pipe Vent. 


550 Volt D. C. Motors 


H.P. Make 
35 West. 


D. C. GENERATORS 


150 KW Western Elec. 3 brg. 3 wire, 115/230 V. 600 R.P.M. 
560 KW—Northern—Comp. 110 V.—700 R.P.M. 


Ty 
8K 150 Shunt Int. 


THE FRED W. 
KIEMLE CO. BERGER BROTHERS 
TOLEDO 4 OHIO 395 STATE ST. 
ROCHESTER 4 
FOR IMMEDIATE 
KIEMLE——| DELIVERY 
Oependobslity 
TRANSFORMERS 3 ph. 60 cy. A. C. Motors 
8—500 KVA, GE, type H, form VD525 19100-22000/40000Y H.P. Make Type Speed _ Volts 
to 2300 1 phase 25 cycle. 500 _— Mach. Syn. Statorand Rotor 257 440 
i—350 KVA, GE, type H-K.D.D. 2300/460—1 PH, 60 Cy. 400 
3—150 KVA Gen. Elect. Type H 2300/230/460—1 PH. 60 Cy. ie ge. ies. 8a, Ce. LK. 600 2300 
OTHER SIZES, VOLTAGE AND CYCLES AVAILABLE R 440 


ALTERNATORS 
10 K.W. Gen. Elect. 1 Ph. 60 Cy. 220 Volts—1800 R.P.M. 


WEST. D.C.—VARIABLE SPEED MOTORS 


10—10 H.P. Type 8.K. 230 V, 500/1500 R.P.M. with Auto- 


matic Dynamic Braking Starters and Field Rheos. 


SYNCHRONOUS—CONVERTER 


300 KW Gen. Converter, 6 Phase, 
type HCC form J cycle 750 s ue with trans- 
formers for 2300 volts to 430 volts 


‘ar. 

. R. 
Re. 


230 Volt D. C. Motors 
Make 
West. SK 180L Comp. W4. Int. 
West. SK 150 
Crocker Wheeler CM 


Rebuilt and Sold with a Standard New Guarantee 


Put all idle equipment to work. Send your list for prompt action. 
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WRITE OR WIRE YOUR INQUIRIES 


POWER July, 


s Volt 
400 
500 440 
300 2200 
750 220/440 
167 2200 
Speed Volts 
900 220/440 
4000/2300 
2300 
2200 
Speed 
700 
625 
Ss 
Speed 
$80 
ROG 
» 
NEW YORK > 
i 
3 ph. 25 cy. Motors 
H.P. Make Type Speed Volts 
150 Gen. Elec. 8s. R. IM 500 440 
100 Allts Ch. s 750 440 
76 Gen. Flee. BTA 375/760 440 
75 Gen. Elec. S| I. M.17B 160 440 
75 Gen. bles. LM: 750 220/440 
Speed 
1750 
1200 
625 
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TURBINE-GENERATOR UNITS 


3 phase, 60 cycle 


3125 KVA G.E. 180-200 lbs. pressure, 500° 
TT, 2300 volts. 3600 RPM, equipped 
with surface condenser, condensing 
auxiliaries, exciter unit, switchboard 
with instruments (a complete instal- 
lation). 

1875 KVA G.E. condensing 175-200 Ibs. 
pressure, 500° TT 6600 volts, 3600 
RPM complete with condenser. 

1875 KVA (2) Westinghouse condensing, 
200 lbs. pressure, 100° superheat, 480 


volts, 3600 RPM complete with jet 
condensers and auxiliaries. 


1250 KVA Westinghouse non-condensing, 


nS 250 lbs. pressure, 500° T.T., 15 to 25 
lbs. gauge back pressure, 480 volts, 
‘Ane. 3600 RPM., complete with exciter, 


switchboard panel and instruments. 


1250 KVA General Electric condensing, 300 
lbs. pressure, 200°F. superheat, 4000 
volis, 3600 RPM complete with surface 
condenser and auxiliaries. 


1250 KVA Elliott condensing, 175-300 lbs. 
pressure, 240 volts, 3600 RPM com- 
plete with jet condenser and aux- 
iliaries. 


937 KVA G.E. condensing 150-175 lbs. 
pressure, 2300 volts, 3600 RPM with 
direct shaft exciter, surface con- 
denser and auxiliaries. 


780 KVA Westinghouse non-condensing 
175-200 lb. pressure, 15 lb. back 
pressure, 480 volts, 3600 RPM, com- 
plete with switchboard, 


625 KVA Westinghouse non-condensing, 
150-200 lbs. pressure, 35 lbs. gauge 
back pressure, 2300/480/240 volts 
complete with switchboard. 


375 KVA G.E. condensing 150-200 Ib. 
pressure, 100° SH, 2300 volts, 3600 
RPM complete with surface con- 
denser and auxiliaries. 


125 KVA Westinghouse non-condensing, 
175-200 Ibs. pressure, 0-10 Ibs. gauge 
back, 240 volts with direct connected 
exciter and switchboard. 


0 NATIONAL CITY BANK BLDG. 
CLEVELAND 14, ‘OHIO 


uly, 145 POWER © July, 1945 


REMEMBER rons THE FINEST IN 


ENGINE-GENERATOR UNITS 


3 phase, 60 cycle 
Alternating Current 


900 KVA Allis Chalmers, 480 volts, 150 
RPM generator direct connected to 
24” x 36” Filer Stowell semi-Unaflow 
engine. 


312 KVA Elliott, 4000/2300/550 or 240 
volts, 180 RPM generator direct con- 
nected to a 17”x24” Elliott Unaflow 
non-condensing engine, 175 lb. pres- 
sure, 6 lb. back pressure. 


312 KVA Westinghouse 240/480 volts, 
200 RPM generator direct connected 
to Skinner Unaflow non-condensing 
engine. 


200 KVA Crocker-Wheeler, 240 volts, 400 
RPM generator direct connected to 
Ames vertical Unaflow engine. 


188 KVA Crocker-Wheeler, 208/120 volts, 
225 RPM generator direct connected 
to 17” x 18” Skinner counterflow en- 
gine, 135 lbs. pressure, 5 lbs. back 
pressure. Complete installation. 


156 KVA General Electric, 240 volts, 225 
RPM generator direct connected to 
Nordberg Unaflow engine. 


125 KVA General Electric, 240 volts, 257 
RPM generator direct connected to 17” 
x 16” Skinner Unaflow engine, 100 to 
130 Ibs. pressure, 5 lbs. back pres- 
sure. 


93.8 KVA General Electric, 240 volts, 257 
RPM generator direct connected to 
13” x 15” Skinner Counterflow en- 
gine, 100 to 130 lbs. pressure, 5 Ibs. 
back pressure. 


SPECIAL OFFERINGS 


1690 C.F.M. 110 lb. air pressure Ingersoll- 
Rand steam driven air compressor 
125 to 150 lbs. steam pressure. 


1590 C.F.M. 100 lb. air pressure Hardie- 
Tynes steam driven air compressor 
150 to 175 lbs. steam pressure. 


500 KVA G. E. 3 phase, 60 cycle, 2300 
volt, 450 RPM belted generator. 


ENGINE-GENERATOR UNITS 


Direct Current 


600 KW Crocker-Wheeler, 250 volts, 300 
RPM generator direct connected to 
Ames vertical Unaflow non-condens- 
ing engine. 


125 KW 125 volt, 250 RPM generator di- 
rect connected to 18” x 16” Elliott 
engine, 100 lb. pressure, 10 lb. back 
pressure, complete with switchboard. 


75 KW 125 volt, 1800 RPM Westinghouse 
non - condensing turbine - generator 
unit. 


75 KW 125 volt, 2400 RPM Allis Chal- 
mers Terry non-condensing turbine- 
generator unit. 


15 KW (3) Crocker-Wheeler, 125 volts, 
410 RPM generators each direct con- 
nected to an American Blower ver- 
tical engine. 


FREQUENCY CHANGER SETS 


750 KVA Westinghouse, 3-phase, 60 
cycle, 2300 volts alternating current 
generator direct connected to 910 HP, 
3 phase, 25 cycle, 2300 volts, 300 
RPM synchronous motor. 


1200 KVA General Electric, 3 phase, 60 
cycle, 2400 volts alternating current 
generator direct connecting to 1700 
HP. 3 phase, 25 cycle, 2300 volt, 300 
RPM synchronous motor. 


= 
j 
— 
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DEPENDABLE ELECTRICAL EQUIPMENT 
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SQUIRREL CAGE MOTORS 


3 ph. 60 Cy. 

u. HP e T Speed 
200 G.E.440v. 1 600 
1 147 West 25cy. CS 715 

100 Al. Ch, 6 

100 «West. 6 
2 100 G.E.440v. PTAS56.: 375/750 
85 G.E. 2300 v. 29 3600 
75 EI. Dy. X505 1750 
75 Burke 1150 
50 G.E. KT537 1750 
50 Star A75 1750 
50 West. CCL 1150 
50 Al. Ch. 865 
50 Cr. Wh. 865 
50 Burke 690 
50 est. cs 580 
45 .E. 50/900 
40 est 38 1760 
4 40 EI. Dy DNX444— 11760 
40 G.E. 1150 
40 Lincoln 1150 
35 Wagner 850 
35 West. 690 
30 U.S. Vert. CPU907 3450 
30 A-C 50 
30 Diehl 860 
30 Cr. Wh. 870 
30 «Al. Ch, 70 
30 G.E. KT342 90 
30 West. CCL 90 
30 G.E. 14 
25 Triumph 1750 
25 E 1750 
25 Wagner 220v. F-W 1750 
25 est 1150 
25 EI. Dy. KMQ444 865 
> 25 G.E. K 865 
> 25 Diehl 18167 865 
25 est. Ss 860 

25 Wagner «40v. P- 7 
25/124 G.F. 445 840/405 
‘20° West. CS365 3500 
‘20 G.E, PT312 1740 
20 G.E. Vert. PT501 1750 
9 20 EL. Dy. KNX364 1750 
20 F.M. MVi2D_ 1150 
2 20 G.E. Vert KT512 1150 
20 Cr. 1150 
20 F.&M 1160 
g 20 West. cs 1160 
20 G.E. KT332 1160 
2 20 860 
20 F.M. 860 
20 Diehl 860 
20 West CS566 870 
20 G.E. KT326 870 
20 G.E. 690 
20 West CS584 690 
20 West. 690 
15 est. C8324 3500 
2 16 GE. KF751 3400 
15 Burke 1750 
15 Wagner 220v. P-W 1800 
2 5 ELD 1750 
5 Lincoln 1150 
5 G.E. Vert. KT502 1150 
5 West. CCL 1150 
3 15 West MS 1150 
I 5 West 8 1150 
5 G.E. Vert IK 860 
Ware 440v 720 

5 Wagner hs 

5 K 720 
5 West. C8504 415 
3 0 G.E. KT 3600 
1 0 Cr. Wh Gr. Ha. 400 


600/900 
Je 15 West. S445 907/800 


LARGEST 5 STOCK 


ELECTRICAL 
MACHINERY 


SQUIRREL CAGE MOTORS 


D.C. TO A.C. GENERATORS 


2 ph. 60 cy. type I—2%4 KVA Janetter 115 V. D.C. to 
u. HP peed v 60 cy f ph. 

70 Synch, AQT 1200 A Hertner, v. DC to 115 
Lincoln 870 60 ¢ phase 

i 1Q Iti, KVA century 115 v. DC to 
40 F-M 870 115 v. 60 cy. phase 
1 35 AL Ch, 870 I—7'2 KVA Clee. Spee. 115 v. DC to 
30 West. CCL 1150 3 ph. 60 cy 440 v. 
38 GE 1180 
2 urke ke ype 
20 West. cs 1160 350 SK 340/425 
5 F-M 1750 150 West, 8 600 
5 .E. KQ502 1150 60 G.E. LC 450/1160 
5 West. C84 1150 60 El. Dy. 258 450/900 
5 G.E. 1Q 720 0 ‘El. Dy. 900 
5 SK150 860/11 
> 
SLIP RING MOTORS p 4 GE DLC 1050 
4 r. i 
2 & 3 ph. 60 cy. West. SK 150 
est. 

Gu. BP Type Speed GE. PLC204 440/880 
450 G.E. MT412 506 West. SK160 400/600 
250 G.E. IM 580 ( ._E. D8 50 
150 El. Dy. New 170 30 G.E. RC 1150 
100 G.E. MTC5546 800 0 «West. SA 75 
100 G.E, IM 900 _E. RC 1150 
100 G.E, IM 690 est. SK 1150 
100 F-M FA 690 fehl K8 850 

75 G.E. IM 1160 Louis Allis Encl. 900 

75 West. RF 1160 Al. Ch. 850 

75 Al. Ch. 865 El. Dy. 1500 

75 «Al. Ch. ANY 75 G.E. CD113 575 

65 G.E. MTC552 85 ‘E. CD83 1200/1600 

60 Otis 1750 R. & M. 1150 

60 West. Cw648 1150 _E. RC 1150 

60 West. CWY950A 90 0 EI. Dy. 950 

50 G.E. Ig 370 ) GE. RC 800 

50 Wagner 1150 West. SKI10L 750 

40 F- 870 h. SV 3450 

40 West. Cw 70 ] G.E. RC 1150 

MT312 G.E. cD 1150 

30 GE. MC332 70 

2 30 G.E.220v. MT542 90 .E. RC 850 

25 est. 1160 est. SK 600/2500 

25 Louis Allis 750 Diehl 200/247 

’ 25 Al. Ch. ANY20G 70 G.E. RF 450/1800 
25 Burke MV3 870 0 GE. cD 11 

25 Howell SFS420 70 O West. SK 400/1200 

25 est. Cw748 75 7 E. RC 850 

2 5 .E. MT 1150 ‘E. CVC 700 

15 West. CW 370 0 Diehl 750 

15 Cleveland MW147 370 est. SK 600/1200 

0 El. Dy. 450/1800 

A. C. GENERATORS BE 1200 

Qu. Kw Make Speed ) RF 450/ 
150 G.E. 220/440 600 } West. sk 50 
150 Cr. Wh, 220/440 900 West. SK90 3506/1400 
100 West. 220/440 600 G.E. RLC 500/1500 

35 Allen 220/440 900 G.E RC 1700 
l 35 Burke 220/440 720 74 G.E. cvc 1525 
50 Elee.Mchy. 220/440 900 7s West. SK 1450 
L 25 West. 1 ph. 110/220 1200 3 i} G.E. RC 1150 
7} GE. RC 1150 
A.C. TURBO GENERATOR 1} West. SK 950 
3 GE. Rr 600/1800 
625 KVA Westinghouse Geared Tur- } Dy. 550/1650 
bine, 150 -» 35 Ibs. back pres- 7} Watson 525/1150 
sure 3 ph. 60 cy. 2400 Volt .8PF p 7} G.E. RF 450/1800 
also driving i} West. SK 450/1600 
350/1050 

3 Gr. Hd. 12) 


THIS IS A PARTIAL 


LIST ‘ONLY! 


& COMPANY 


ESTABLISHED 1910 


146 GRAND 13,N.¥. 6-6976 


110 V. D.C. Motors 


Qu. HP Make Type 
90 G.E. DLC65 
30 G.E. D 
- Dy. 615/123 
10 El. Dy. 3s 
10 est. SK 
10 El. Dy. 748 4425/1275 
10 Diehl 230 
73 Cr. Wh. 900 
7} West. 8K 500 
74 El. Dy. 58 450/900 
74 El. Dy. 58 600/1200 


D.C. GENERATORS 


KW Make Volts Amps Speed 
00 West. 250 1200 900 
250 G.E. 125 2200 20 
100 West. 250 400 20 
100 Al. Ch. 250 400 570 
100 G.E, 125 800 50 
50 G.E, 200 870 
50 G.E. 400 150 
45 El. 7500/3750 400 
40 El. 250 160 150 
30 Reliance 250 120 750 
30 Wes 125 240 60 
30 EL. Dy. 600 50 50 
30 Har. 60 500 50 
25 West. 125 200 50 
25 El. Mehy. 
Syn. 125 200 200 
25 G.E. 250 100 150 
20 G.E. 125 160 150 
20 West. 250 80 1150 
15 Burke 125 120 900 
15 G.E. 250 60 150 
10 Al.Ch. 125 80 150 
10 G.E. 250 40 150 
74 West. 250 30 150 
74 G.E, 125 60 150 
5 G.E. 250 20 150 
5 West. 125 40 150 
5 G.E. 600 1750 
15—100/125 Amp. 72 Voit D.C. 
Generator 3 ph. 60 cy 220/440 


Volt Motors. 

SPECIAL 
ELECTRONIC Speed 
Regulated Motor Drive 


300 KW West. x. ng Volt D.C. 
900 R 


350 HP West. SK 250 V. D.C. 
pg double end shaft, speed 0 to 


Complete “with Pilot Generator, all 
control and necessary 4 unit Motor 
Generator exciters. 


COOLANT PUMPS 
50—New Ruthman 
pumps, with % H.P. 
390/440 Volt Motors. 


Coolant 
60 cy. 


800 & 400 Cycle Generators 
3—1 KVA Holzer Cabot 3 ph. 60 cy. 220/ 


440 V. 
2—1 KVA—800 cycle. 


= Ti fel 
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‘BIG STU FF” is no 
problem to BELYEA 


In the Belyea Shops we have facilities to dismantle, re- 
nu-build, test and ship the biggest type of electric power 
equipment (as well as the smallest). It is facilities 
such as ours (the result of 37 years service) that mate- 
rially lower the cost of rebuilding, testing and han- 
dling. Thus the price you pay for GUARANTEED 
Belyea Re-Nu-Built equipment always represents the 


utmost value for every dollar invested. A duplicate bank is still available here. 


8—1667 K.V.A. PITTSBURGH TRANSFORMERS 13200 to 2300 volt, 
1 phase, 60 cycle, just recently shipped from Jersey City to customer. 


“i | Part list of Belyea Equipment—Successful Operation Guaranteed 


1150 
870 
1150 MOTOR GENERATOR SETS A.C. MOTORS ROTARY CONVERTERS 
1730 3 Phase 60 Cycle 3 Phase 60 Cycle 3 Phase 60 Cycle 
G.E., 250/275 V. D.C. to 2100 ELP., SLIP RING Make 
1150 11000 KW G.E., 250/275 V. D.C. to 1400 HP., 2300/ Qu. HP Make Volts RPM 
1200 1—1000 KW Whse. , 600 V. D.C. to 2000 KVA, 2200 volt a oe. 2308 sis me o-8882 1 1250 G.E. 720 250 2300 
1150 with excite’ 100 H.P., 2200 volt 00 GE. 720 IM 1 1000. Whse. 720 22000 
KW Whis., 275 V. D.C. to 1 00 GE. 2200 i = 
1-500, KVA-—300 KW— 220/440 V. A.C. Gen. to 500 ae 1 1000 Whse. 900 600 11000 
1150 1500 KW G.i., 600 V. D.C. to 700 H.P. 13200/ Se 
1188 6600 V. 50 Whse. 440/2300 450 CW 
-P. GE. 4000, 257 MT-424¥ 1 500 Whse. 1200 600 1820072800 
1190 1-240 KW Whse., 125 V. DC Gen. DC to 360 HP 30 GE 550-390 MT-412Y = = 
1730 —440 V. 400 G.E. 2200 252 IP 00 600 
1—200 KW G.E., 125 V. D.C. to 300 KVA, 440 V. Syn. 400 A.-C. 2300 505 ANY 1 300 =Al. Ch. 1200 250 2400 
Motor with exciter. 450 Whse. 2200 875 CW 
1-15 KW G.E., 125 V. D.C, to 120 H.P., sa, 2300/ 500 2200 590 ANY-26 
4 Wh. 
1-0 KW G.E., CD 125 V. D.C. to 75 HLP., sa. ex. 1300 AC, 4400 885 ANY 3 Phase, 25 Cycle Booster Type 
ase ycle 
1—25 KW G.E., 125 V. D.C. to 35 H.P., 360 V. Motor. SQUIRREL CAGE All units can be furnished with AC and DC controls 
1-15 KW Whie., 125 V. D.C. to 110 H.P., 440 V. Qu. HP Make Volts RPM Desc. 
1 100 Whse. 2200 880 
e 1-250 KW G.E., 250 V. D.C. to 285 KVA, 6600 wie 
TRANSFORMERS—POWER 300 GE 3300 Qu. HP Volts speed 
440 900 IK 
AND DISTRIBUTION Bie Se 1200 Whee. Int. 800 600/720 
all 60 CYCLE (Unless Otherwise Noted) SYNCHRONOUS ) 10 
jotor Qu.KVA Make Ph. Type Voltages Qu. HP Make Volts RPM Desc. p74 on” im. 4 50/720 
$ Wor t 600 2300 300 GE MPG 30 375/550 
GE | 2100 2200/8400 514 ATI 350 AL Ch. 30 538 
2 pas «Whee. SK 30 150/525 
count 333 1 | SYNCHRONOUS CONDENSERS 1 150 GE." PC 30 250/450 
2 333 Whse. 1 OISC 2300x460 2 130 Cr. Wh. CMG-65H 550 1200 
3 300 G.E. HRP-25 ey. 13200%575/ - Kva. . 2 125 CO-1832 30 625 
tors 1150/2300 750 G.E. 220/440 900 ATI 100/150 Whse.  SK-200 50-600 
ato 300 Pitts 3 OISC 4150x208/120 2000 Whse. 2300 720 100 .E. LC-50 30 ©1200 
220/ 00 G.E. 1 HLLD 27600x115/460 2 2100 G.E. 2300/4600 514 ATI 100 Whse. SK-180 30 600 
00 GE. 1 HKDD 13800x220/440 3000 Ai. Ch. 900 75/100 Whse. SK-183 30 450/ 
00 Whse. 1 SK 00x220/440 5000 Wise. 2300/4000 900 1 50/100 GE. MPC 30 225/450 
00 GE. 2300x408 /204 2 SK-183 30 00/1 
00 GE, 2300x115x230 3 Phase 25 Cycle 60 258 30 525/1050 
00 GE. 1 HJDD 13200x445/226 75 Al. Ch. 440 750 ANY 50/60 Cr.Wh. CMC-65H 230 7M 
00 Whse. 1 OISC 13200x250 150 G.E. 440 500 IM 50 C-19 30 400/1200 
00 Whse. 1 O 11430x25 200 GE. 440 242 SI. Re. 50 Cr. Wh. CMC-80H 230 380/750 
00 GE. 1A 2200x 120/240 300 440 290 SI. Rg. 1 15/50 Cr. Wh. GMG-81H 230 300/900 
00 Whse. 1 SK 2300x1 15/230 390 6600 750 ATI 3 40/50 G.E. CD-12388 230 400/1600 
00 Pitts, 1 2300x115/230 1400 GE 2300 500 ATI 425/30 GE. CD-11368 230 / 16 


43 HOWELL ST., JERSEY CITY, N.J. 
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One or all Today 
375 HP McIntosh Seymour 5B25 solid injec- 


tion—5 cylinder—12%2"x18"—4 cycle— 
360 RPM 


direct connected to 
312.5 KVA Westinghouse generator— 
3 /60/240—with exciter, switchboard and 
synchronizer. 


150 HP National Superior type VDMB—4 
cylinder—9"x12"—4 cycle—solid injec- 
tion—514 RPM 


direct connected to 
125 KVA Westinghouse generator — 
3/60 /240—with exciter, switchboard and 
synchronizer. 


330 HP General Motors (Winton) Model 
1920—8 cylinder—10”xl4"—4 cycle— 
solid injection—400 RPM 


direct connected to 
282 KVA General Electric generator 3/60/ 
240—with exciter, switchboard and syn- 
chronizer. 


NEW IN 1937. 


This fine plant which may be inspected in operation is unusually complete, including Buffalo evapora: 
tive coolers for closed system jacket water cooling with all necessary auxiliaries. 


The above plant is just one of several attractive diesel offerings we have available at this time. 


ROBERT SCHOONMAKER 


Port Washington, Long Island, N.Y. 
Phone Roslyn 1220 
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ELECTRICAL POWER MACHINERY 


Actual Photograph 


2250 KW WESTINGHOUSE ROTARY CONVERTER 
2250 KW (2) Westinghouse self-starting synchronous rotary converters, 125-250 volts, 
3-wire, or 235-300 volts 2-wire, 9000 amps. direct current; 6 phase 60 cycle alternating 
current, 450 RPM, equipped with 3075 Westinghouse transformers, 3 phase 60 cycle 


13200 volts primary. 


STEAM TURBINE GENERATORS 
3 phase 60 cycle 


7500 KVA General Electric condensing 
turbine generator unit, 2300/4000 
volts, 250 lbs. steam pressure, with 
surface condenser. 


2500 KVA Westinghouse condensing 
turbine generator unit, 2300 volts, 
200 lbs. steam pressure, with surface 
condenser. 


1875 KVA Westinghouse automatic ex- 
traction type condensing turbine gen- 
erator unit, 480 volts, 175-200 Ibs. 
steam pressure, 0-20 lbs. extraction 
pressure, with surface condenser. 


1563 KVA Allis Chalmers-Kerr non- 
condensing turbine generator unit, 
2300 volts, 150-200 Ibs. steam pres- 
sure, 0-15 lbs. back pressure. 


1250 KVA Allis Chalmers automatic 
extraction type condensing turbine 
generator unit, 480 volts, 150 lbs. 
steam pressure, 0-15 lbs. extraction 
Pressure, with surface condenser. 


STEAM ENGINE GENERATORS 
3 phase 60 cycle 


750 KVA General Electric generator, 
2300 volts, direct connected to Filer 
& Stowell uniflow engine, 180 Ibs. 
steam pressure, 5 lbs. back pressure. 


480 KVA General Electric generator, 
480 volts, direct connected to Skinner 
uniflow engine, 150 lbs. steam pres- 
sure, 5 lbs. back pressure. 


312 KVA General Electric generator, 
2300 volts, direct connected to Chuse 
Corliss engine, 150 lbs. steam pres- 
sure, 10 lbs. back pressure. 


260 KVA Western Electric generator, 
240 volts direct connected to Skinner 
uniflow engine, 175 lbs. steam pres- 
sure, 5 lbs. back pressure. 


156 KVA General Electric generator, 
2300 volts, direct connected to Skinner 
uniflow engine, 150 lbs. steam pres- 
sure, 5 lbs. back pressure. 


STEAM ENGINE GENERATORS 


250 volts Direct Current 


600 KW Crocker Wheeler generator, 250 
volts, direct connected to Skinner 
vertical uniflow engine, 150 lbs. 
steam pressure, 5 lbs. back pressure. 

300 KW Westinghouse generator, 250 
volts, direct connected to Skinner uni- 
flow engine .150 lbs. steam pressure, 
5 lbs. back pressure, 

250 KW Crocker Wheeler generator, 250 
volts, direct connected to Skinner uni- 
flow engine, 125 lbs. steam pressure, 
5 Ibs. back pressure. 


MOTOR GENERATOR SETS 


250 volts Direct Current 


1000 KW General Electric generator 250 
volts, direct connected to 1400 HP 
General Electric synchronous motor, 
3 phase 60 cycle 2300 volts, 514 RPM 

1500 KW Allis Chalmers generator, 250 
volts, direct connected to 2100 HP 
Allis Chalmers synchronous motor, 
3 phase 60 cycle 13,200 volts, 514 
RPM 


Telephone: MAin 9514 


INTERNATIONAL POWER MACHINERY CO. 


UNION COMMERCE BLDG. 


CLEVELAND 14, OHIO 
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W A G N f x SQUIRREL CAGE MOTORS SLIP RING MOTORS 
3 Phase—60 Cycles—220 or 440 Volts 3 Phase—60 Cycles—220 or 440 Ve 
Qua. H.P. Mfr. Type Speed Que 400° G.E. v. rye 
e r e 150 Whase. New b. b. C8771.18 1800 350 Allis Ch. ANY 
150 Whee. cs 900 350 Morse 2200 v. HV 
100 Allis Ch. AN 900 300 Whse. 2200 v. Cw 
100 Gen. Elec. I-K 720 300 Burke EMV 
e u | CCL 720 200 Gen. Elec.2200v. I-M 
75 Gen. Elec. I-K 600 175 Lincoln Ixv 
75 Allis Chal. AN 720 2 150 Allis Ch. 3 bre. ANY 
50 =Gep. Elec. New K405 1800 100 G.E. 2200 v. I-E13A 
L E C T 2 j C A L 40 Gen. Elec. New K404 1800 100 Gen. Elec. 3 bre. I-M 
40 Allis Ch. AN 1200 75 Gen. Elec. MT556 
40 new 440 v. SCBB 3600 75 GE. 2200 v. I-E13 
A T U Ss 40 Allis Ch AN 720 75 Gen. Elec. MT558 
40 Gen. Elec. I-K 1200 75 Gen. Elec. 2200 v. I-M 
40 Gen. Elec. KT332 1200 65 P. & H.b.b. Int. CA16 
30 = Allis Ch. AN 1200 60 Whse. 2200 v. CW657 
30 Allis Ch. AN 60 Gen. Elec. M-505 
M-G SET 6 30 AllisCh. AN 90 50 * Elec. T536 
300 KW Gen. Elec. type MPC gen. DC 170 volts 1700 F “4 Sy Sl AN 1500 50 Al Ch. b b. 2200 v. ARY . 
amp. coupled to 450 HP G.E. motor DC 250 V 5 b 1200 Gen. Mi 
1150 RPM (can furnish A.C. drive). 5 Allis Ch. N 1200 40 Gen. Elec. 2 ph MQ536 
KW Allis-Chalmers gen, DC 250 volts, coupled to 5 Gen. Elec. KT322 1200 40 Northw'n 
250 H.P. Gen. Elec. Synch. motor, 3-60-220/440 volts. 4 5 Allis Ch AN 900 40 Gen. Elec MT532 
100 KW Gen. Elec. 3 brg. unit, type RC gen. DC 125 v. 5 Allis Ch 600 % 7 ar 2 
coupled to 150 HP sq. cage I-K motor 3-60-2200/ 5 ew C8405 1200 40 Whse 
4000 V.—1200 RPM. 5 0 Whse. New 4 1800 40 Wi b. b. KHV 
50 KW Cr. Wheeler type CC generator DC 125 20 Wagner 17TBW 800 ‘ 40 «AL ANY 
coupled Ca | HP C-W motor sq. cage 3-60- 230/446 20 Gen. 1 Elec. =) ns 35 Fair Moree b. b. 7 | a 
Vv. 1800 
35 KW Gen. gen. DC 250 V. to 50 HP AC 20 =Ideal 1200 ‘ 30 Alli Cha ANY 
tor 3-60-220 
30 KW Gen. Elec. CD 103 gen. DC 60 v. 500 amp. 25 CYCLE MOTORS D. Cc. “GENERATORS 
coupled to 45 HP G.E, KT 532 motor 3-60-220/440 v. HP Mf T Speed 
1160 RPM, late style 3 brg. unit. -P. r. cwar 750 KW _ Mfr. Type Volts 
KW Gen. Elec. CD95 gen. DC 5 V. 300 amp. to 450 Whse. 2200 v. oye rg. 4 250 Northern 250 
30 HP G.E. KT motor 3-60-220/440 V. 150 Allis Ch. 250 
Others availabl pecial units built to order 150 Gen. bec. 2200 v. MT360 sl. rg. 1500 40 ‘ SK 2 | 
8Q. Cg. . 
D. C. MOTORS 100 Gen. Elec, 750 3 | 
H.P. Mfr. ype Volts Speed 50 Allis Ch. ANY al. rg. 1500 25 Gen. Elec. DLC 125 | 
100 Northw: D 30 25 Gen. Elec. I-K 1500 25 Gen. Le 250 
190 tie cats dynamometer 250 1650/2500 SYNCHRONOUS MOTORS 19 Gen. Elec-300amp. CD 65 | 
ague ( LC HP. Mfr. Type Volts Speed 16 Cr. Wheeler CccD 125 
350 Gen. Elec. x 
30 600/1200 190 TB = 220/440 600 DUCERS . . . 500 NEW MOTORS | 
Sprague dynamom 50 800/2000 Gen. 3 bre TRB 220/ $50 
elevator 40 138 50 Burke. 220/440 1200 eye CYCLE A. C. GEN ERATOI | 
closed t 
en. Elec. DLC 30  500/1500 FUGA M Gen. Elec. 3 bre. 
Fair Morse TR 30 325/700 CENTRIFUGAL PUMPS 300 Gen. Elec. 3 bre: ATB 240/480 
‘ 8K 30 8 14"' Foster Wheeler, 5000 = es 45 ft. 300 Whse. ped. 240/480 
Whse. SK111 30 250/1000 10°' Weinman, 2500 m 300 =Elec. 240/480 
Gen. Elec 30 50/1100 8°; Alberger, 2000 Sits Ga 
Gen. Elec. CD83 30 1150 6"* Platt, 1000 gpm @ 23 125 Whse. ped. 2300 
Whase. (6) SK90 230 8. 100 Cr. Wheeler 240/480 
| 
1496-38, Ww. RANDOLPH STREET CHICAGO: ULL. 
: 3—BUDA-LANOVA DIESEL GENERATING 
THE ELECTRIC COMPANY SETS, Model 6-LD909, $14 x 7, 6 cyl. 4 
cy., 900/1150 RPM, direct connected to: 
933-943 HARRIET ST. Phone MA. 3024 CINCINNATI 3, OHIO 3—55/67.5 K.W. Star Ball Bearing Generc 
tors D.C. 110/230/250 volt, type 5.0. 
olieils 94, compound wound. 
Your cagucneds fully automatic panel 
voltage regulator, Motor generator an 
AC & DC MOTORS STEAM ENGINE-GEN. SETS | | pumps. 
. 230 volt set of Philco heavy duty Batteries 
GEN ER ATO RS 420 amps hr., practically new. This is one 
— SLIP RING MOTO eo of the finest and most complete plants of 


SYNCHRONOUS MOTORS CONTROL EQUIPMENT 
MOTOR-GENERATOR SETS PUMPS ALJON ELECTRIC DIESEL CO. 


151-55 Washington St., Brooklyn 1, N. Y. 
ELECTRIC HOISTS 


IN EXCESS OF 12,000 ITEMS ARE AVAILABLE, TOO NUMEROUS TO LIST. GOOD VALUES—Always 


Fairbanks Morse Diesels, 225, 240, 28, 
SURPLUS ELECTRIC ntos ymour complete diese ae 

erator sets 1000 & 300 HP, 2 or} 

WE BU EQUIPMENT phase 60 cycle, 240, 440, 600 or 2300 
volt generators. 

IN BUSINESS SINCE 190 Busch Diescls. 400, 500, 600 HP. 

usc zer Diesels. 

1906 Boilers. 30 HP vertical to 800 HP it 
water tube types. 100 to 250 [bs 
2—80 HP H.R.T. in steel encased bat: 
tery. 2—260 HP H.R.T. Now beins 
reconditioned. 

Derricks. 10, 20, 50 ton Guy & Stiffies 

Steel Sheet Piling, Pile Hammers, ¢t¢ 


Mississippi Valley Equipment C¢. 
507 Locust St. St. Louis 1, Me. 
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6 COMPLETE POWER PLANTS 


Operated by the Georgia Power Company as recently as Dec., 1944 


We are listing herewith excellent high-pressure power equipment which has just been released for 
sale. All this equipment has been maintained in excellent condition and is ready for immediate 
operation complete with all accessories. Included are all switchboards, motors, panels, transformers, 
motor-generator sets, exciters, automatic circuit breakers, compensators, rheostats, oil-switches, 
control-apparatus, pumps, blowers, heaters, piping and all auxiliary equipment. This machinery 


GENERAL ELECTRIC 2,000 Kilowatt Turbo 


Generator, 
ary 1945. 


Actual Photo As of Janu- 


ATHENS, GA. 


1—500 KW Westinghouse Turbo-Generator, 
150% Steam Pressure, 2300 Volts, 3 
Phase, 60 Cycle, 3600 R.P.M., with 
Westinghouse-LeBlanc Jet Condenser. 

2—370 HP Sterling Water Tube Boilers. 

2—390 HP Sterling Water Tube Boilers. 

1—600 HP Babcock & Wilcox Water Tube 


Boiler. 

1—300 KW General Electric Rotary Con- 
verter, Type HC, 8-300-900, Form P, 60 
Cycles, Continuous Current, 600 Volt, 
500 Amps., complete with Panel and 
Transformers. 

l—Pawling & Harnischfeger Overhead 
Trolley Crane. 

1—180’ Steel Stack (approximate). 


AMERICUS, GA. 


2—375 KW Allis-Chalmers Turbo-Genera- 
tors, 160# Pressure, 3600 R.P.M., 2300 
Volts, 94.4 Amps., 3 Phase, 60 Cycle, 
with Wheeler Surface Condensers. 

1—575 KW Allis-Chalmers Turbo-Genera- 
tor, 1607 Pressure, 2300 Volts, 157 
Amps., 3 Phase, 60 Cycle, with Wheeler 
Surface Condenser. 

l—Maris Bros. Overhead Crane. 

2—200 HP Casey Hedges Water Tube Boil- 
ers, F-27-38 Foster Superheaters. 

1—300 HP Heine Water Tube Boiler. 

1—81’ Steel Stack. 


will move quickly and we urge that you arrange for immediate inspection at the premises. 


AUGUSTA, GA. 


1—2750 KW General Electric Turbo-Gen- 
erator, Steam Pressure, 150#, A.C. Gen- 
erator, Type AQB, Class 4—Form HT, 
Speed 1800 R.P.M., 2300 Volts, 598 
Amps., W. M. Kellogg Co. Twin Bulk- 
ley Injector Cond 

3—400 HP Casey Hedges W T Boilers. 

1—500 HP Casey Hedges Water Tube 
Boiler. Foster Superheater. These Boil- 
ers are Oil-Fired, system complete, 
Automatic Draft Control equipment, etc. 


LANGSDALE, ALA. 


1—2000 KW General Electric Turbo-Gen- 
erator, 180% Pressure, 3600 R.P.M. Gen- 
erator, Type ATB, 600 Volt A.C., 2403 
Amps., with Westinghouse-LeBlanc Jet 
Condenser. a 

1—750 KW General Electric Turbo-Genera- 
tor, 1507 Pressure, Type ATB, Form 
HT. 600 Volts, 3600 R.P.M., with West- 
inghouse-LeBlanc Jet Condenser. 

3—308 HP Heine Water Tube Boilers. 

1—518 HP Heine Water Tube Boiler. 

Trolley Crane—Maris Bros., 

‘on. 


For Further Details 
TELEPHONE, WIRE OR WRITE 
US AT THIS OFFICE OR THAT 
OF OUR SOUTHERN ASSO- 

CIATES 


ATLANTA STEEL AND 
SUPPLY COMPANY 


349 Decatur Street 
Atlanta 3, Georgia 
Telephone Walnut 9412 Main 4947 


GRIFFIN, GA. 


1—2000 KW General Electric Turbo-Gen- 
erator, 2500 KVA, 6600 Volts, 219 Amps., 
3600 R.P.M., Type ATB, Form HT, di- 
rect-connected Exciter with Elliott Jet 
Type Condenser. 

1—1250 KW General Electric Turbo-Gen- 
erator, Type ATB, Form HT, 3600 R.P.M., 
direct-connected Exciter, Wheeler Jet 
Condenser. 

2—512 HP Babcock & Wilcox Water Tube, 
Sectional Type, 200# Pressure Boilers. 


ALBANY, GA. 


1—1000 KW General Electric Turbo-Gen- 
erator, 150 Pressure, Type ATB-2, 
Form T, 2300 Volts, 314 Amps., 3600 
R.P.M., with Worthington Barometric 
Condenser. 

1—600 KW Westinghouse Turbo-Genera- 
tor, 2300 Volts, 187 Amps., 3 Phase, 60 
Cycle, 3600 R.P.M., with Worthington 
Barometric Condenser. 

1—500 HP Sterling Water Tube Boiler. 

1—250 HP Walsh & Weidner HRT Boiler. 

2—250 HP R. D. Cole HRT Boilers. 


Water Tube Boiler #7. 
Westinghouse Single 


518 H. P. with 
Retort 
Stoker—200 Ibs. pressure. Actual photo 
as of January 1945. Boiler—Heine 


REPUBLIC TEXTILE EQUIPMENT COMPANY 


REFINANCING - APPRAISAL - PURCHASE - SALE - LIQUIDATION OF MILL PROPERTIES 
PURCHASE AND SALE OF USED MACHINERY : 


40 Worth Street, New York 13, N. Y. 


Cortland 7-1591 
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LARGEST STOCK GUARANTEED EQUIPMENT 


MOTOR GENERATOR SETS 


KW Make DC 
1200 G.E 280 
1000 G.E 250 
1000 G.E 600 
1000 Wtg 275 
750 We 275 
400 G.E 250 
225 =Ideal 125 
200 Elliott 125 
150 Al. Ch. 250 
100 Ch. 125 
100 250 
100 GE 250 
100 300 
100 GE 300 
75 GE 250 
75 GE. 125 
60 AI.Ch. 110 
50 GE 250 
25 GE. 230 
224 GLE. 125 
15 Ideal 220 
10 G.E. 115/230 
74. GE. 60 
74 Jen 115/220 
Roth 125/250 
34 GLE. 230 
Lincoln 115 
3 Lineoln 115 
3 Weste. 25 
24 Acme 45 
2} Wotton 
2.4 Lincoln 80 
3HP Roth 110 
2 EISp. 750 
1 Holtz.C 65 
-5 Rob. M.115 
.378 110 
-250 Robbins 125 
-250 Roch. 120 
2 GF. 6 
-2 G.E. 6 


Volts AC Volts 
Syn. 3/60/4100 
Syn. 3/60/4150 
Syn. 3/60/2300 
Ind. 3/60/4100 
Syn. 3/60/440 
Syn. 3/60/2300 
Syn. 3/60/2200 
Ind. 3/60/2200 
Syn 3/60/2300 
Syn. 3/60/440 
Ind. 3/60/2200 
Ind. 3/60/2200 
Syn. 3/60/440 
Ind. 3/60/440 
Ind. 3/60/440 
Syn. 3/60/220 
Ind. 3/60/2200 
Ind. 3/60/440 
Ind. 3/60/220 
Ina. 3/60/220 
Ird. 3/60/220 
Balancer set 
Ind. 3/60/4140 
Balancer set 
Balancer set 
Ind 3/60/220 
Ind. 1/60/220 
Ind. 1/60/220 
3/60/220 


Ind. 3/60/220 
Ind.1/60/110/220 


Ind. 3/60/220 
2 KVA 1/60/110 
Ind. 3/60/440 
220 DC. 
Variable voltage 
Ind. 1/60/110 
Ind. 1/60/125 


Ind. 1/60/110/220 
115 v.d.c 
Ind. 1/60/110/220 


cy:, 460 volt, 300 RPM, 

synchronous motor with amort. w 
eral Electric type AT-10-1250M-300, 
PM, 1570 amps., 1250 KVA, 


FREQUENCY CHANGERS 
1400 HP Genergl Electric type A¥¥-24-12500-208, form C, 


3 ph., 60 
amps., KVA, 0.9 P F 50° 
dg.; to 1000 KW Gen- 


50° 
amort. wdg., with 33 KW G.E. 125 “volt direct connected exciter 
(This is a three brg. unit suitable for operation from either end.) 


3 ph., 25 cy., 460 volts, 300 
A C generator with 


SLIPRING MOTORS 
3 Phase, 60 Cycle 


SQUIRREL CAGE MOTORS 
3 Phase, 60 Cycle 


Qu. HP Make Type Speed 
7 Wate Cw rt Qu. HP Mak Speed 
este. ake ype 
1000 Westg. HR 360 
1000 G.E. 400 1 1000 G.E. 2200 v. K 509 

850 . Chal. 1180 1 700 G.E. 2200 dri 
800 Westg. Cw 360 Fr root cons. F 1800 
800 Wes Cw 507 1 600 ~ Morse H2 212 
800 Westg. Cw 900 1 500 IK 1200 
750 Allis 3 440 1 500 esi. cs 1750 
750 G.E. I-P 900 400 nite hal. 600 
700 G.E. MT-10 710 400 G.E. I-M 950 
600 Westg. with drive 350 400 .E. 1-K 1800 
600 West. Cw 390 250 Westg. cs 350 
500 G.E. MT412 435 250 Ideal A 1200 
500 G.E. MT412 450 226 G.E. I-E 1800 
450 G.E. MT412 600 3 200 .C. AR 
400 ae. Ww 435 200 Allis Chal. AN 347 
400 Allis Chal 600 200 ‘air Morse 514 
400 G.E. -M 720 200 Westg. cs 600 
400 G.E. 1200 200 G.E. IK 600 
400 G.E. IP 1800 200 E. KT566 720 
350 Allis Chal 300 4 00 G.E. 2200 v 800 
350 G.E. MT 300 3 200 Fair Morse BB 1800 
350 G.E. I-M 900 00 estg. 00 
300 G.E. 1-24 293 3 200 E. KTP 
300 Westg. CW 400 50 Allis Chal 570 
300 G.E. I-P 450 50 EE. IK 600 
300 Westg. CW 500 50 Westg cs 1800 
300 G.E. I 514 20 G.E. 720 
300 .E. 720 50 G.E. I-K 720 
250 Westg. 435 50 Allis Chal. 850 
250 Cr. eeler SR27QB 600 50 .E. K-558 
250 G.E. 435 50 Westg cs 1800 

4 100 Ideal 2200 690 13 75 A.C. AR 1800 


DYNAMOMETERS 
250 HP GE Sprague type C dynamometer, 
laboratory test type 250 volts 1200/1509 


RPM with Scale beam & contro! panel, 


50 HP G.E. Sprague block test type, 
275 volts, 750/2000 RPM, with com. 
plete panel. 


5—25 HP GE Sprague type LC shun 
interpole, block test with contro} 
panels 825/2000 RPM. 

—Type TIA-110, 250 
250 V. BB. 


HP. 1000/2009 
All Complete, 


SYNCHRONOUS MOTORS 


HP Make Volts Speed 
600 G.E. 2200 600 
500 G.E. 2200 720 
500 G.E. 2200 450 
300 G.E. 440 900 
270 G.E. 440 600 
190 ELM. 440 720 
150 E.M. 440 1200 

5 G.E. 220 180 


AIR COMPRESSORS 
1—6x6 Chicago Pneumatic horizontal. 
1—6x6 Gardner-Quincy 60 CFM 100: 


horizontal. 
HOISTS 
3—500 Ibs. Cable type, 230 volt D( 
motors. 


1—2000 Ib. Detroit rope type hoist, 
3/60/220 AC, 


ARC WELDERS 


2—300 amp Are with bi 
motor 3/60/220 

1—400 amp arc with 
motor 3/60/220 AC. 

1—300 amp Unaweld with 3/60/220 AC 
bb motor. 


CHICAGO ELECTRIC CO. 


1320 


CANAL 2900 


W. CERMAK RD. 


CHICAGO 8, ILL 


MOTORS - GENERATORS - TRANSFORMERS 


RPM Serial No. | 


MOTORS REBUILT MOTORS HP Make Type 
! 125 General Electric KT562 720 Ball bearing | 
a ener ectric 
16 GE. KT327 750 1781884 = Type RPM Serial No. 150 Westinghouse CS 1800 2429726 
15 —Aillls 1 2 84242 15 Crocker Wheeler 600 131413 150 Westinghouse CCL 900 438385 
15 Westinghouse CS 00 1883285 150 Westinghouse CS 1200 4572596 
15 G.E. I-K 750 685100 15 Westinghouse MS 00 9445' g - (2200 v.) 
15 «West. CCL 1500 816324 20 Westinghouse cs 00 2160590 150 General Electric I-K 720 2809 
20 West. cs 715 2691183 20 Westinghouse MS 00 105682¢ (2200 v.) 
cs 730 1949877 20 Westinghouse MS 00 1246745 150 Westinghouse CCL 720 808349 
Ch 15 20 Westinghouse MS 00 105683 (2200 v.) 
BP22T 20 Westinghouse CS 00 186352 200 General Electric KT568 514 
20 Westinghouse CS 00 1930159 200 General Electric I-K 900 232917 
20 Rellance 720 20 Westinghouse CS 00 26950 12200 v.) 
A~623- 25 Westinghouse MS 00 1562026 200 Westinghouse CCL 900 91953 
GE 1“ 750 25 Westinghouse 300 133476 (2200 
Vestinghouse 200 2286 
25 Rob. & Myers K 720 P515362 = 35 Westinghouse MS 200 1197673 350 General Electric 600 2246834 
25 Wagner BP 200 126906 300 General Electric KT568 720 
30 Wagner Z2VBMS 710 12709 BB 720 4343 300 General Electric I-K 720 2357743 
30 Crocker Wheeler 720, 17270 400 General Electrie 1-K 900 2347845 
30 7 602618 30 Westinghouse is 200 1197674 400 General Electric KT568 900 
Wiest. (22 302731 30 Fairbanks-Morse V-H-10D 1800 43476 
8 ¢ 00v.) C 710 85412 40 Westinghouse 900 1896969 
3 ti C 750/ 187 70062Y 40 General Electric I-K 800 73318 SLIP RING MOTORS 
tia £0 40 General Electric I-K 800 68511 T 
.S woe TL 1425 318604 40 General Electric I-K 800 77017 
est. CL 710, 1032102 40 General Electric 1-K 800 73316 3 Phase 60 cycle 220/440 Volts 
40 Westinghouse MS 800 1506800 HPO Mak RPM Serial No 
an 207524 40 Westinghouse MS 800 1051548 ake ype 
West Sas 40 Westinghouse MS 1056802 20 Westinghouse CW644C 575 8009992 
=. 40 General Electrie I-K 200 181444 20 General Electric MT332 545 3889010 
40 Westinghouse MS 200 1027421 30 Westinghouse F 1745 1558408 
oF y 50 Westinghouse MS 1289389 40 Westinghouse CW7 90 4406823 
50 (2200 v.) KT557¥ b.b.1460 5227355 50 Westinghouse MS 200 854410 40 Westinghouse CW748 690 3400825 
160 G.E. (2200 v.) KT557Y b.b.1470 5269756 50 Westinghouse CS 800 2691183 40 Westinghouse CW7 690 4406821 
150 G.E. (2200 v.) KT557Y b.B.1460 5227354 50 Westinghouse CS 1949877 40 Westinghouse CW748 690 4406819 
225 Elec. Mach. (2200/440 syn.) 50412 50 General Electric 14 800 181444 40 Westinghouse W748 690 4405824 
1150 G.E. — 50 Reliance | 800 220194 250 Allis Chalmers 3 bearing 605 104390. 
mers 5 (2% 
60 Westinghouse cs { 4884402 400 General Electric I-M 900 224674 
1—125 KW Ridgeway 250 V. DC 1200 RPM, direct 60 Reliance 200 B11458 400 General Electric I-M 900 246762 
connected to 180 HP. Ridgeway Motor 3/60/440 60 General Electric I 800 292596 
Volts 4 RPM DC. Panel and Starting Com- 60 Westinghouse CCL 00 329654 
msato 60 Robbins-Myers P515362 CONTACTOR 
FREQUENCY CHANGER SET 60 Triumph 800 C14248 00 H R. 7006. F pip. 
1—1250 KVA Gen. Elec. Synchronous—motor 3/25/ 60 Westinghouse CCL 200 854121 ee eo 
362% /440 Complete with exciters and panels, Westinghouse CS 1800 2134671” Volt 
ete citers 
- — 100 Westinghouse CS 900 24 CURRENT LIMITING REACTOR 
TRANSFORMERS 100 Westinghouse CCL 1800 1043 13 
3—150 KVA General Electric Type 11, ll, Ls 4 KS, 2400 100 Westinghouse CCL 1800 7 a 0 KVA. Westinghouse 1 Phase 25 Cycle 6.2% 
Volts Primary 120/440 Volts Seco (2200 v.) 12000 Volt Lines. 


ERIE ELECTRIC co., 


BUFFALO, N. Y. 


124 CHURCH ST. 


IN C. 


CL. 4758 


340 
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meter, 
1/1500 


1/2000 


Dé 


e hoist, 


with b 
with bi 


)/220 At 


THE PICK 


TURBINE UNITS—60 Cy. 
{—15300 KVA Westinghouse Cond. 
i— 7500 KVA General Electric Cond. 
i— 6250 KVA General Electric Cond. 
i— 5000 KVA General Electric Cond. 
t— 4000 KW General Electric Cond. 
i— 3125 KVA Westinghouse Cond. 

i— 3125 KVA General Electric Extrac. 
i— 2500 KVA General Electric Cond. 
i— 1563 KVA General Electric Cond. 
i— 1563 KVA Westinghouse Extrac. 
-1— 750 KVA General Electric Cond. 
i— 625 KVA General Electric Cond. 
i— 625 KVA General Electric Non-C. 
i— 250 KVA Westinghouse Non-C. 
125 KVA Westinghouse Non-C. 


D. C. TURBO UNITS 
1—1500 KW General Electric 250 V. 
2—1000 KW General Electric 250 V. 
i— 125 KW General Electric 125 V. 
'— 75 KW General Electric 125 V. 
i— 25 KW Westinghouse 125 V. 


STEAM ENGINE UNITS—60 Cy. 


1—1067 KVA Nordberg Uniflow 
i— 375 KVA Nordberg Uniflow 
i— 375 KVA Skinner Uniflow 
375 KVA Harrisburg Uniflow 
i— 350 KVA Ames Uniflow 

i— 325 KVA Skinner Uniflow 


0 

i— 150 KVA Skinner Uniflow 
i— 94 KVA Ridgway 4-valve 
i— 93.8 KVA Skinner Uniflow 


D. C. STEAM ENGINE UNITS 
i—500 KW Ames Uniflow 250 V. 
1—400 KW Ridgway 4-valve 275 V. 
1—350 KW Ridgway Uniflow 250 V. 
i—300 KW Skinner Uniflow 275 V. 
1—250 KW Ames Uniflow 250 V. 
1—150 KW Ridgway 4-valve 125/250 V. 
i—125 KW Ridgway 4-valve 250 V. 3-wire 


OIL & GAS ENGINE UNITS 
{—625 HP Worthington, 240 V. 60 cy. gen. 
i—520 H+ Busch Sulzer, 2400 V. 60 cy. gen. 
{—450 HP M.A.N., 2300 V. 60 cy. gen. 
i—440 HP Nordberg, 250 V. DC gen. 
|—375 HP Worthington, sy 60 cy. gen. 
i—375 HP Meclint. & Sey., - 60 cy. gen. 
|—320 HP Winton, 240 gen. 

i—300 HP Mcint. & Sey., 480 V. 60 cy. gen. 
i—175 HP Sterling (gas), 480 V. 60 cy. gen. 
1—150 HP Superior, 240 V. 60 cy. gen. 
2—125 HP Winton, 240 V. 60 cy. gen. 


WATER TUBE BOILERS 
\—880 HP B. & W. 250-1b., Stoker 


2—560 HP Erie City 460-1 b. 


FREQUENCY CHANGERS 
2—12500 KW G.E. 60/25 cy. 300 RPM 
2— 5000 KVA West. 25/60 cy. 300 RPM 
2— 3125 KVA West. 25/622 cy. 750 RPM 


HP Soringnsld 225-1b;, Pulverizer 
2—481 H pringfie ulver 
2—407 HP Wickes 160-Ib. Stokers i— 1250 KVA G.E. 25/60 cy. 

2—405 HP Erie City 160-Ib., Stokers i— 750 KVA G.E. 60/25 cy. 300 RPM 


2—312 HP Stirling 160-ib., Stokers TRANSFORMERS—1 Ph. 60 Cy. 


2—300 HP Heine 200-Ib. 
2—300 HP B. & W. 160-Ib. 2—10000 KVA West. 115,000-6900 V. 3 ph. 
500 KVA West. 110,000-230 


0 Vv. 
3— 4000 KVA West. 63.5/110-19/33 KV 
— HP G.E. 25 cy. 2200 V. 750 RP $ . / . 
2— 1198 HP 60 ey. 480 720 RPM. 1500 KVA Pitts. 66000-33000 V. 3 ph. 


i— 200 HP Ideal 60 cy. 4000 V. 514 RPM 3— 750 KVA Pitts. 66000-33000 V. 
i— 175 HP West. 60 cy. 4000 V. 514 RPM 3— 600 KVA West. 66000-2300 V. 
i— 150 HP West. 60 cy. 2200 V. 600 RPM 3— 333 KVA G.E. 66000-480 V. 
i— 100 HP G.E. 60 cy. 2300 V. 240 RPM (Super) m 1667 KVA Pitts 33000-240 loa 
800/ 
INDUCTION MOTORS—60 Cy. 3— 200 KVA G.E. 33000-2300/4000 Y V. 


3— 150 KVA G.E. 22000-2300 V. 


4—3500 HP G.E. slip ring 2300 V. 120 RPM os 
1—2500 HP G.E. slip ring 6600 V. 253 RPM 
1—1500 HP G.E. slip ring 6600 V. 253 RPM 40— 50 KVA G.E. 33000-2400 V. New 
a HP West. slip ring 2200 V. 360 RPM 50— 25 KVA G.E. 33000-2400 v. New 
— 500 HP G.E. slip ring 440 V. 450 RPM i—15000 KVA Al. Ch. 27880-4560 V. 3 ph. 
2— 400 HP slip 2—10000 KVA West. 26400-4560 V. 3 ph. 
i— 300 HP West. slip ring 440 V. 1200 RPM 1— 6000 KVA West. 26400-2300 V. 3 ph. 
2— 250 HP West. slip ring 2300 V. 450 RPM 3— 667 KVA Packard 23000.440 V. 
i— 150 HP G.E. slip ring 440 V. 450 RPM 4— 400 KVA Pitts. 22000/11000-2200 V. 
i— 100 HP G.E. sq. cage 2200 V. 900 RPM 3— 200 KVA G.E. 22000/230/460 V. 
I— 75 HP G.E. sq. cage 440 V. 514 RPM 1—10000 KVA West. 13200-4560 V. 3 p 
1967 KV KVA A pitts 132 10-2300 ph. 
s. 1320 

MOTOR GEN. SETS—60 Cy. 4— 1250 KVA Pitts. 13500-230/460 V. 
1—1500 KW Allis Chalmers 600 V. DC 3— 200 KVA G.E. 13200-480 V. Pyranol 
i—1000 KW General Electric 600 V. DC 7— 667 KVA Moloney 11000-2300 V. 
i—1000 KW Westinghouse 250 V. DC 3— 100 KVA G.E. 6900-230/460 V. 
i— 300 KW Westinghouse 600 V. DC 3— 75 KVA G.E. 6900-230/460 V. 
i— 200 KW Westinghouse 250 V. DC 6— 25 KVA West. 6900-230/460 V. 
i— 150 KW Westinghouse 250 V. DC 3— 833 KVA Penn. 4800-240/120 V. 
i— 75 KW General Electric 125 V. DC 3— 150 KVA G.E. 2400-120/240 V. 


OIL CIRCUIT BREAKERS 
6— 400 A. 37 KV G.E. FHK0136 Outdoor 
2—1000 A. 30 KV Kelman CB76 Outdoor 
1— 400 A. 25 KV G.E. FK0136 Outdoer 


ROTARIES—60 Cy. 


2—2600 KW General Electric 250 V. 
2—1700 KW General Electric 250 V. 
i—1500 KW Westinghouse 250 V. 

2—1000 KW Westinghouse 250 V. K 
i— 750 KW Westinghouse 225/275 V. 2— 400 A. 15 K 


G.E. FHK0136 Outdoor 
i— 500 KW General Electric 250 V. 2—1200 A. 7.5 KV G.E. FK132B Indoor 
2— 500 KW Westinghouse 600 V. 6—1200 A. 4.5 KV Condit D-12 Indoor 


PARTIAL LIST—WE HAVE ALL CLASSES OF POWER EQUIPMENT 


TURBO GENERATORS 


1—937KVA Gen. Elec. with Wheeler 
condenser 


1—500KW Allis Chalmers Moore non- 
cond, 


1—S500KW Gen. Elec. non-cond. 
1—300KW Gen. Elec. cond. 


ROTARY CONVERTERS 


1—1500KW 250V Westgh complete 
2—1000KW 250V Westgh complete 


The above are just a few of the thou- 
: sands of items we have in Motors, 


? Generators, Turbo Generators, Engine 


Generators, Motor Generators, Trans- 
formers, Circuit Breakers, etc. Please 
send us your inquiries. 


What have you for sale? 


KEYSTONE 
Power Plant Equipment Company 


8403 Hegerman St., Phila. 36, Penna. 


POWER PLANT EQUIPMENT 
Special Offerings 


TURBO-GENERATORS TURBINES ONLY AIR COMPRESSORS 
1—6000 KW. G.E. 2300/4000 | 1—375 H.P. with gears 1—6700 C.F. 22# Turbine 
V. 1—210 H.P. Terry 250# Driven 


1—4000 KW. 2300 V. Cond. 
1—2000 KW. 600 V. Cond. 
1—1500 KW. 2300 V. Cond. 


1—100 H.P. G.E. with gears | !—1600 C.F. S50## Steam 


Driven 
1—860 C.F. 50# Diesel 


1—750 KW. 2300 V. Cond. BOILERS 1—1247 C.F. 55# Motor 
1—750 KW. 600 V. Cond. | 1—500 H.P. 200# Oil 1—1214 C.F. 100# Motor 
1—500 KW. 440 V. Non C. | 2175 H.P. 200# Oil Driven 
1—500 KW. 125 V. D.C. 2—480 H.P. 2254 -— C.F. 350% Steam 
1—375 KW. 440 V. Cond. riven 
1—200 KW. 2300 V. Cond 1—305 H.P. 185% Stoker 1—386 C.F. 100# Steam 
Driven 

PUMPS 


ENGINE GENERATORS 
1—168 KW. 550 V. 


1—3000 GPM 65’ Hd Motor 
1—1000 GPM Fire Pump 


CONDENSERS 


1—100 KW. 250 V. D.C 1—6000 Sq. Ft. Surface Steam 
1—600 KW. 2300 V. 2—2212 Sq. Ft. Surface 1—750 GPM Fire Pump 
1— 75 KW. Uniflow 240 V.' 1—1485 Sq. Ft. Surface Steam 


Write or wire for additional data and prints. 


A. LEE ELLIS CO., U. S. Mchy. Bldg., Boston, Mass. 


The Buyer Must Be Satisfied—Always 
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a) ARCE ON 
ii OF POWER EQUIPMENT | 
vane 
com- 
shunt M 
‘ontrol 
= 
RS 
Speed 
| 
450 
900 
600 
1200 
180 
V G.E. FK037 Outdoor 
V West. 0-221 Outdoor 4 
BREW. WOLTMAN & Co.. ING. ED 
50 Church Street New York City 7, Cork. 
v) it 
ov) 
| i 
1 No. i i 
9 
: 
7 
: 
: 
34! 


G@ SEARCHLIGHT SECTION @ 


SLIP RING MOTORS 
3-HP., 60-CY. 
HP Volts ake Speed 
900 2200 G.E. 900 
600 440 G.E. (Hoist) 450 
300 440 Al. Chal. 900 
100 2200 G.E. 1800 
500 400/220 Al. Ch. 900 
150 G.E. 600 
440/550 G.E. 600 
50 Whae. 450 
50 550 Al. Chal. 900 
‘00 G.E. 1200 
4 100 2200/: G.E. 600 
60 440 G.E. 1800 
50 /2300 G.E. 1800 
50 00/440 G.E. 600 
440/220 GE. ‘Hotst) 1300 
25 G.E. 1800 
00 440/220 G.E. 1800 
00 220/440 G.E. 720 
00 0/ G.E. 900 
00 440/220 G.E. MTC 900 
00 G.E. 900 
75 440/220 Whse. 720 
75 550 G.E. 900 
60 2200 G.E. 900 
40 2200 Whase. 900 
40 2200 G.E,. 1200 
SYNCHRONOUS MOTORS 
. 
$00 440/220 Al. Ch. 600 
2200 Whee. 900 
110 Whse 900 
100 00/550 Al. Cb 1800 
100 360 
75 720 


FOR SALE BY OWNER 


EQUIPMENT 
POWER PLANT 


| — 500 KW General Electric condens- 
ing turbo-generator complete, ex- 


citer on shaft, water rate 15.5 per 
KW hour. 


BOILERS 


3—600 H.P. forged steel sectional 
header B&W water tube boilers, 
225# working pressure. 


| — 45,000 cu. ft. per minute turbine 
driven compressor, 40" static pres- 


sure 


A number of 600# pressure all steel 
valves, including non-return valves, 
outside spring, A.S.M.E.-pop-safety up 
to 600# pressure. lll sizes. 

A number of turbine driven boiler feed 
pumps, oil pumps and ball valve pumps. 


We buy complete plants outright 
WHAT HAVE YOU FOR SALE? 


HOWE BROTHERS 


324-328 Pearl St., New York, N. Y. 
TEL. WORTH 2-2708-2709-2710 


5000 KVA. Turbo Generator Plant 


3/60/2200 v. 3600 RPM. 200% 100° with 
Surf. Condenser, Boilers, etc., operating. 
375 KVA. Non-Cond. 3/60/2300 v. 1504 
STEPHEN A. DOUGLASS CO. 
630 Fort Washington Ave. New York, N.Y. 


UNAFLOW ENGINE-GENERATOR SET 
consisting of: 


Gen: 250 KW 200 RPM 250 volt direct 
connected to: 


Eng: x Ames Unafiow 125/ 


150% ga. non-condensi 
Very modern—practical Y new. 
1—11"" x 12°" Ames 
Steam Engine, direct connected to 
a 60 K Crocker-Wheeler 250 
volt DC Generator. 


TRANSFORMERS 
60 CYCLE 


3—500 kva., G.E., type H, form KS, 13800-230/460, 
3—250 kva., Whse., 13,800-460. 

3—250 kva., G.E., H-KDD, 13200- Vv. 
3—200 kva., G.E., type H, 34500-2300 

3—150 kva., G.E., type H-KDD 13200- 3300. 

3—150 kva., Al. Ch., type OISC 10400-2400. 


3—100 kva., G.E., type H 2400-240-480, 
3—100 kva.. G.E.. type H-KDD, 6900/11950Y-230/ 


115. 
3—100 kva., G.E., type H-KR 2300 V. 
2— 75 kva., G.E., type HK, 2300-230/11 

3— 50 kva., Moloney, 2300-230-115. 

6— 50 kva., Whse., type SK, 13800-240/120. 
3— 50 kva., Whse., 22,000-2300. 


2000 H.P. B. & W., 200% Boiler 
H.P. Heine Boilers 200 
4—1000 H.P. Heine 225% Boilers 
2— 750 H.P. Edge Moor 200% Boilers 
2— 750 H.P. B. & W. Sterling Boilers 200% 
4— 600 H.P. B. & W. 2004 =. 
2— 600 H.P. Edge Moor 200% Sto 
4— 440 H.P. B. & W. Seomenet 2008 Oil fired 
i— 335 H.P. B. & W. Sectional 200% 
Smaller Boilers and Fire Tube Boilers also 


CHARLES B. REARICK 


SQUIRREL CAGE MOTORS 


MOTOR GENERATOR SETS 


HP Volts Make Type Speed 

500 440/220 G.E. IK 1200 

550 440/220 G.E. Ik 990 
00 2200/ .40 Whae. cs 720 
50 200 Whee. cs 1200 
250 440/220 G.E. Ik 1800 
‘00 220,440 G.E Ik 72 
‘00 440/220 G.E. IK 900 
00 0/220 IK 1200 
50 /220 KT 720 
50 440/220 G.E. IK 800 
50 Allis Ch. AN 450 
50 440/220 Whse. cs 51 
25 40/220 G.E. KT 1800 
25 440/220 G.E. K 514 
25 440/220 G.E KT (Vert.) 1800 
00 / G.E IK 1200 
00 2200 G.E IK 600 
00 G.E. IE-K 1800 
00 550 G.E. KT 900 
75 2200 G.E. KT 900 
50 00 


-— Kw, =a V. 850 RPM, conn. to 110 HP, 440/ 


‘age Motor. 


220 V. Sq. C 
1—50 KW, V. 850 RPM, Whse. conn. to 75 HP, 


440/220 V. 3 ph. 60 cy. Sa. Cage Motor. 


otor. 
1—50 KW., 125 V., 1200 RPM, Whse. conn. to 


75 H.P., 2200/220 V., 3 ph., 60 cy., Sa. 
Motor 


A.C. GENERATORS 


1—300 kva., 900 r.p.m., 240/480 V., G.E. 
1—187 kva., 900 r.p.m., 550 V. Whse, 
1—110 kva., 900 r.p.m., 440 V., G.E. 

1— 96 kva.. 360 r.p.m., 480/240 V., b= E, 
1—62% kva., 1200 r.p.m., 2200 V. +» Cr. Wh. 


HOBOKEN, N. J. 


STEAM—ELECTRIC—HYDRO—DIESEL 
“Export Orders Carefully Executed” 
SPECIAL OFFERINGS 


i—15000 K.W., G.E. Co., Turbo-G 
2—12500 K.W., G.E. Co., Turbo-G 
i— 5000 K. “_- G.E. Co., Turbo-Generator Condensing 
be G.E. Co., Turbo-Generator Condensing 


NEW YORK 


Cage 


enerator Condensing 
enerator Condensing 


G.E. Co., Turbo-Generator Condensing 
W. E. & M. Co., Turbo-Generator Con. 
G.E. Co., Turbo- Generator Condensing 
2— 750 K.W.. G.E. Co., Turbo-Generator Condensin 
Several 500 KWs. & Smaller. And Non-Cond. Units 


50 Ton 69'-10'' Overhead Traveling Crane. 
30 CHURCH ST. 


SLIP RING MOTORS 
3 phase, 60 cycle 


Allis-Chalmers 250 HP 600 RPM 440 Volt 
G. E. 62% HP 1150 RPM 440/220 Volt 


SYNCHRONOUS MOTORS 
3 phase,60 cycle, A. C. 


1—Ideal 8-bearing 250 HP 600 RPM 440 Volt 
1—Burke 300 HP 900 RPM 440/220 Volt 
1—Ideal 50 HP 600 RPM 2300 Volt 


VERTICAL MOTORS 


Motor Generator Sets—Synchronous Motors, Etc. 


1—Reliance fan-cooled 25 HP 1750 RPM 220/440 


Volt 


D. C. EQUIPMENT, 230 VOLT 


1—G.E., MPC 150 HP 262/750 RPM 
1—Triumph 110 HP 292/600 RPM 
1—Dieh] 125 HP 400/1200 RPM 


A large nummber of adjustable speed D.C. motors 


from 5 to 100 HP, 


ALTERNATORS SPECIAL, Allis-Chalmers, 125 KVA 277 RPM 3 Phase, 60 Cycle 


dm The Electric Motor & Repair Co., Cuyahoga Falls, O. y 


ELECTRICAL EQUIPMENT 


FOR 


INDUSTRY 


LET US KNOW YOUR REQUIREMENTS 
MERCURY ARC RECTIFIERS 
i—1500 KW, V—DC, 22000 V—AC, 
i—1000 KW, 250 V—DC, 4000 V—AC, 
2—1000 KW, 600 V—DC, 4000 V—AC. 3 PH. 
2— 300 KW, 250 V—DC, 11500 V—AC, 3 PH. 
MOTOR GENERATOR SETS 


i—200 KW, 275 V—DC, 2300 V—AC, 3 PH. 
i—100 KW, 275 V—DC, 2300 V—AC, 3 PH. 


JOHN D. CRAWBUCK COMPANY 


714 Ark Way North Side Pittsburgh 12, Pa. 


INDUSTRIAL & MARINES 


and Chemicals. 


and surplus. 
Large Stocks to 24” 


For Hourly 
CALL MUrray Hill 3-34 


SKETCW PIPE & FITTINES4 


METROPOLITAN 


PLUMBING SUPPLY CO., INC. 
Power Plant Valves and Engineering Spe- 
cialties for Oil, Steam, Gas, Air, Liquids 


Jenkins, Fairbanks, Sarco, Powell Valves 


313 EAST 31st., NEW YORK CITY 


VALVES 


POWER ® July, 1945 
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2—150 kva., HTQ, 4150-240/480 
a | COMPLETE POWER PLANTS | 
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Alt 
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SMALL STEAM GENERATING 
UNITS—ENGINES 


SPECIAL: 1—480 KW, 743 HP Simplex-Corliss Valve Engine 30” 
stroke 24 bore with 1—480 KW 60/3/480V/160# 10+ B.P. 
generator; all auxs. Excellent condition—can be seen in opera- 
tion. 

1—300 KVA high speed Corliss Engine 20 x 24 200 RPM. Generator: 
60/3/480V/200 RPM. All auxs. 

1—21 x 21 Ames Unaflow with D.C. generator 125-250 Volts. 

1—200 KW Horizontal Skinner Uniflow; 2 wire, 200 RPM, complete 
with 125 Volt DC generator. All auxs. 

1—335 KVA Harris Unaflow 26” dia. x 28” stroke, 480 IHP, 125# 
180 RPM, with a 375 KVA 60/3/2300V Westinghouse generator. 

1—400 KW Allis-Chalmers 18” x 36’ Drop Piston Engine 175#, 150° 
S.H. 150 RPM; 25# B.P. with a 400 KW 60/3/480V generator. 


TURBOS: 


1—375 KVA Wemco Cond. 3/60/240V/900 RPM/150# with direct 
connected exciter. Surf. cond. all auxs. 

1—300 KW G.E. 60/3/240V. Bleeder, 400.4 per hr. 10# B.P. Cond. 
& N.C. 

1—500 KW a. mult. exp. parallel flow 60/3/440V/3600 RPM; 
150-200# 10# B.P. 

1—300 KW G.E. Curtis N.C. 3600 RPM. 3/60/2300V 125+; 1+ B.P. 

1—500 KW G.E. N.C. 3600 RPM. 7 60/3/2300V with dir. 
connected exciter, 100-1254; 24 

1—500 KW 4 stage N.C. G.E. Turbine P3104, 150° S.H. 

4—10# B.P. Generator: 2/60/3600 RPM. New 1931. 

1—750 KW Moore-Allis 200#, 10% B.P. Generator: 3/60/440V. 
Boiler complement 225# operation. 


COMPANY 


CINCINNATI 


<a 


N 


4 


N=, 


1—500 KW Allis-Chalmers 3/60/2309V/3600 RPM surf. cond. Boiler 
complement. 

1—500 KW Allis-Chalmers RPM Cond. Turbogen- 
erator Complete Switchboar 

3—500 KW Wemco Bidrs. $0/3/240V /3600 RPM/150#/100° 


Bldg. 10#G. 


BOILERS: 


SPECIAL BOILER RELEASES: 


1—1000 HP Edgemoor 215#-125° S.H. Long Drum Str. tube. Bar- 
gain—Immediate Acceptance. 

1—Complete Boiler Layout 600 HP—2 Casey Hedges—2 Erie City 
150#—Stoker Equipped—1928. 

1—1250 HP steam generation plant complete, Superheater, Econ- 
omizer, Steel Encased 14 Retort Stoker, 100,000# Cont. 

1—612 HP Stirling, 200#. 

1—500 HP Heine, 350#. 

1—400 HP Comb. Eng. 3504. 

1—444 HP Union Iron Works 200#. 

2—365 HP Edgemoor 225# 100° S.H. Stoker. 

1—313 HP Edgemoor 250# 125° S.H. Stoker 

1—350 HP B&W Stirling 150% Stoker 

1—500 HP Edgemoor 175# Stoker 

1—305 HP Kidwell 185# 125° S.H. Stoker. 

1—125 HP Leffle Scotch Marine 125+ Oil Burners. 

1—200 HP Brownell HRT 125i New 1936—Stoker. 


SPECIALS: 


1--5000 KW Freq. 13,200V/4150V—6214 cyc. 3-25 cyc. trans. 
3—500 KW Rotaries 240/300V 375 RPM 3/25/13,200. 
Also, Diesels, M.G.’s to suit specifications. 


50 YEARS OF SERVICE 
LET US PLACE YOUR MODERN IDLE EQUIPMENT 


Wagner 440 1800 31V 
SLIPRING MOTORS—3 PH., 60 Cy. 2200/220/440 450/249 
HP. Make Volts R.P.M. Type 175 GE. 2200 I-12 
20 Westg. 220 575 cw 200 Westg. 2200 900 
20 Allie Chal. 440 1 130 pe 1500 G.E. 2200/220/440 225 ATI-Syn. 
Vest. Syn. 
Weste. cw 3500/ West. 4000/23000 900 Syn 
yest. 
Chand 4 HF VARIABLE SPEED MOTORS— 
andey 
100 220/440 685 CW Cc. 
West 2200 $73 cw 230 VOLT D.C 
est. < ¢ 
260 Burke 440 600 EMV-65 ‘5 ot 
3 GE 440 900 2 Star 400/600 SB 
Westar 2200 435 CW-1214 RLC 
500 Westg. 2200 435 2% este 450/900 SK-30 
2% G.E. 500/1000 RLC 
2% Reliance 500/1 14T 
ALTERNATING CURRENT MOTORS ; lest 
(Enclosed) 
3 ph. 60 cy. 3 ‘E. 400/1200 RLC-114 
3% Weste /1600 A 
HP, Make Volts R.P.M. Type Wests. 850/ 200 
25 «West. 220/440/ 12000 ellance 
25‘ Lineoln “440 900 6 Roth 500/1000 
2 West. 220/440 1160 CS Wes 450/9 80L 
30 G.E. 0 1200 KT b Rellance 650/13) 550v 
30 Allis Chal. 220/440 1200 est 1125/2905 =SK~43 
. : 30 West. 220 450 cs 7 Westg 400/1600 SA 
35 Allis Chal. 440 1200 10 Westg 565/1130 S-6 
35 West. 20 495 cs 10 G.E. 625/1250 LC 
t} 35 West. 220/440 575 CS 10 West. ‘16 8A 
40 Howell 220 900 so 15 Rellance 500/1800 
GE. 440 1800 KT-527-4 20 Weatg 750/1500 SK-110L 
40 Triumph 440 1760 S8825 30 -E. RLC 
40 G.E. 40 900 KT 75 West. 400/650 SK-181 
est. 
ia Wont: 230/440 SERIES WOUND MOTORS. 
50 cs H.P. Make Volts R.P.M. Type 
50 Fair Moree 220 900 6 lig. 230 380 
est. 2200 380/720 C8-054 10 West. 230 650 MT-00 
50 ( “*handeys. 220/440 1800 . 15 Cr. Wh. 220 270 SM 
Cr_ Wh. 240/480 1200 Syn 15 West. 230 800 HD 
GE 25 West. 230 600 MT 
0/32 GE. 44 800/640 32 Shaw 230 485 5L2E 
4 West. 220 72 cs 68 GE. 220 475 
100 355 80 West. 230 490 76-A 
100 Allis Chal. 220 600 175 G.E. 230 475 MD 
WRITE, WIRE OR PHONE YOUR ELECTRICAL NEEDS—SEND FOR STOCK LIST. 
ww’ | DUQUESNE ELECTRIC & MFG. CO. 


REBUILT POWER EQUIPMENT 


TRANSFORMERS— 1 ph. 60 cy. 


No KVA Pri. Sec. Make 
1 2 6600 110/220 .E. 
3 5 00 220/440 G.E 
1 5 110/220 est 
4 7 4 2200 220/110 G.E 
32 7 2200 220/110 West 
12 10 2200 220/110 West 
13 10 2200 220/110 
2 10 2300 220/110 7 
3 15 220/440 G.E 
2 15 400/30000/50000 American 
1 25 220/110 
3 25 2200 220/440 = 
3 50 2200 220/440 
2 50 6600 550/4 
1 75 2200 220 Burke 3 ph. 
3 75 2200 220,440 Wes 
3 125 2200 220/440 on 
3 250 6600 2300 West. 
HOIST 


1—3 ton Westghse Hoist with Westghse DC Mtr., 1600 
rpm. 


D.C. CLARK CONTROLLER 
1—250 HP Clark Vari time magnetic controller 230 v. 
DC reversing, used for plugging service. Can also 
be used non-reversing 


MOTOR GENERATOR SETS 


250 volts 

1—5 kw. Allis Chalmers 1150 rpm. Gen. &. conn. to 
220/440 v. 3 ph. 60 cy. Induction Moto 

—7% kw. West. 1150 rpm. Gen. dir. conn. o 220/440 
220/440 v. 3 ph. 60 cy. Induction Motor. 

1—10 kw. West. SK 1150 rpm. Gen. dir. conn. to 220/ 
v. 3 ph, 60 cy. Induction Motor. 

1—15 kw. hw 1150 rpm. Gen. dir. oa to 220/ 
440 v. 3 ph. 60 cy. Induction Moto 

1—20 kw. Bw 1150 rpm. Gen. - ‘conn. to 220/ 
440 v. 3 ph. 60 cy. Induction Motor. 

1—25 kw. Triumph 1750 rpm. Gen. dir. conn. to 220/ 
440 v. 3 ph. 60 cy. Induction Motor. 

1—25 kw. West. 1150 rpm. Gen. dir. conn. to 220, 
440 v. 3 ph. 60 cy. Induction Motor. 

1—150 kw. West. 250 v. 900 rpm. Gen. dir. conn. to 
290 HP 440 v. 3 ph. 60 cy. West. Syn. Motor. 
3—250 kw. Cr. Wh. 250 v. 500 rpm. DC Gens. with 

3—250 kva. Cr. Wh. Syn. 220 v. 8 ph. 25 cy. 


Motors. 
125 volts 
1—5 kw. 125 v. 1150 rpm. Allis Chal. Gen. dir. conn. 
to 3 ph. 60 cy. 220/440 v. AC Induction Motor. 


LIST YOUR IDLE EQUIPMENT WITH US. 
Pittsburgh 6, Pa. 


© July, 1945 
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TURBO-GENERATOR Immediate Delivery 


Units Noted Below Are Now In Our Stock—All Are 3Phase, 60-Cycle, 3600-RPM 


7500—KVA. G.E. Sur. Cond., 190/375#: 2300-v. 
6250—KVA. G.E. Sur. Cond., 200+, 2300-v. 
3125—KVA. G.E. Sur. Cond., 200#, 2300-v. 
3750—KVA. G.E. Sur. Cond., 200+, 2300-v. 
2500—KVA. G.E. Sur. Cond., 200+, 2300-v. 
1875—KVA. G.E., COND. 200+. 


1565-—-KVA. G.E. Sur. Cond. 150#, 2300. 
1000—KW. West. D.C. 

1250—KVA. West. Sur. Cond. 200#, 2300. 
937—KVA. Allis-C. Cond. 200+. 
625—KVA. G.E. Cond. 200#, 2300-v. 
375—KVA. G. E. 250-KVA. Non-Cond. 


ALSO ALMOST ANY TYPE OR CAPACITY TURBO-GENERATOR DESIRED 


Send us Your Specifications—-Correspondence Invited 


WILMS, WEAVER & CO.—Steam Turbine-Generator Specialists 


4045 Penobscot Building 


Detroit (26) Michigan 


4000 K.V.A. COND. OR NON COND. TURBO. 


WITH COND.—4100 V.—2300 V., 60 Cy., 3 Ph. 


2—4166 GPM. 162’ HD. CENT. PUMPS (PRAC. NEW), 12" SUC.—12" DISC. 
36000-25000 GPM. 27-40" HD. CENT. PUMP 42" SUC. 36" DISCHARGE 

20" AND 24" VALVES—ELLS—TEES—(PRAC. NEW) 

1500 CFM 2 STAGE AIRCOMP. 275 HP. 60 CY. 2200 V. SYN. 


WATER WHEELS—WESTERN SHIP 


MOTOR 


1625 HP. 240 RPM. 1600 HP. 550° 


725 HP. 160° HD. 310 HP. 450 RPM, WITH AC GENERATOR 
425 KVA. 2200 V. GEN. DIR. 60° HD. 500 HP. 35 HEAD 300 RPM. 
WOOWARD GOV. SIZED-VERTICAL AND PULLS, 


ROSS POWER EQUIPMENT CO., Indianapolis, Ind. 


—-TRANSFORMERS-— 


BOUGHT and SOLD 


We have several thousand transformers in stock for prompt 
shipment, and invite your inquiries 


PIONEER TRANSFORMER REBUILDERS 


We rewind, repair and redesign all makes and sizes. 


One Year Guarantee 


THE ELECTRIC SERVICE CO., INC. 


“AMERICA’S USED TRANSFORMER CLEARING HOUSE” 


STATION M 


Since 1912 


CINCINNATI 27, OHIO 


TURBO 


GENERATOR UNITS 
Good Values 


1—G. E, 100 KW, 3 ph, 2300 volt, 3600 RPM : 
Non Condensing, 125 PS H 
1—G. E. 200 KW, 3 ph, _ volt, 3600 RPM, : 
non- condensing, 150 PSI H 
1— Allis Chalmers 650 KW, 3 ph, 2300 volt, 
3600 RPM condensing, 200 PSI H 
| — Westinghouse, 1000 KW, 3 ph, 2300 volt, ; 
3600 RPM, condensing H 
| — Complete’ Steam Generator Plant, 2600 : 
KW, total capacity. G. E. 440 volt, 3 : 
ph, 60 cycles. 2 units 1000 KW and | : 
unit 600 KW Condensers, switchboard and ; 
4 HRT 72x18 Boilers H 
|— Steam Generator Plant, 3300 KW, total ; 
Allis Chalmers 2000 KW 
Allis almers H 
Allis Chalmers 800 kw } condensing i 
G.E. 500 KW mixed pressure ; 


SUNDFELT EQUIPMENT COMPANY | 
3422 1st Ave. S. Tel. Main 1474 | 
Seattle 4, Washington i 


| 


STEAM GENERATOR SETS H 
1—50 KW Engberg Vertical 125 volt DC, 416 Amps. : 
300 RPM, 100 Ibs. pressure, Flywheel governor. : 
3—35 KW Sturtevant Vertical 125 volt DC, type : 
VS7, 10x9, 100 Ibs. pressure Flywheel governor. : 
2—35 KW Westinghouse Turbines 125 volt DC, 100 E 
Ibs. pressure. 
Immediate Excellent Condition : 
ALJ ELECTRIC DIESEL CO. : 
151-55 Washington St., Brooklyn {, N. Y. 
Ma -3804 


SYNCH. CONVERTERS 


600 KW AL-CH. 250 D.C, 2300/4000 A.C. 1200 RPM 
300 KW G.E. 600 D.C. 2300/4000 A.C. 1200 RPM 
150 KW G.E. 250 D.C. 2300/4000 A.C. 1200 RPM 
150 KW WEST 250 D.C. 2300/4000 A.C. 1200 RPM 


MOTOR GENERATORS 


500 KW G.E. SYN. 250 V. 2300/4000 A.C. 900 RPM 


300 KW WEST. SYN. 250 V. 2200/4000 A.C. 900 
RPM 


200 KW G.E. IND. 600 V. 2300/4000 A.C. 1200 RPM 


| unit listed above is owned by us and 
is avallable now for immediate purchase 


WALLACE £. KIRK CO. 


Incorporated 


502 Grant Building, Pittsburgh, Pa. 


PUMPS 


Rebuilt & Guaranteed 


PUMPS—Large stock centrif- 
ugal—turbine—piston 
STEAM PUMPS—Duplex - Sim- 
plex Reconditioned and 

guaranteed 


BOILERS—stacks—Engine Gen- 
erators—condensers. 


LOU COHEN & CO. 


1030 N. 6th St. St. Louis 1, Mo. 


BOILERS 


NEW and USED 
All makes & sizes for prompt shipment 


Special Offer 
400-HP....175 Ibs. 
Stirling Boilers 


J. F. DAVIS CO. 
122 S. Michigan Ave. CHICAGO ; 
Telephone Harrison 0755 i 


TRANSFORMERS: | 


New or used. All types and sizes. 
Air and oil cooled. Phase changers ° 
specialty 
ATLANTIC TRANSFORMER CO. 
Transformer Specialists 


5143 N. 2nd St. Phila., Po. 
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IMMEDIATE DELIVERY 


ELECTRIC MOTORS 


Direct Current—230 Volts 
i—10 HP Crocker-Wheeler—Type CM—825 r.p.m. 
i—10 HP Crocker Wheeler—Type CCM—825 r.p.m. 
i—i0 HP Crocker Wheeler—Type CM—870 r.p.m. 
1—15 HP Crecker Wheeler—Type CM—800 r.p.m. 


Direct Current—115 Volts 
i—25 HP Westinghouse—Type S—630 r.p.m. 
1—17.5 HP Crocker Wheeler—Type CM—340 r.p.m. 
i—10 HP Crocker Wheeler—Type CCM—1I750 r.p.m. 
i—10 HP Crocker Wheeler—Type CM—580 r.p.m. 
i—20 HP Crocker Wheeler—Comp.—i200 r.p.m. 
i—7.5 HP B.F. Sturtevant—Type MP4—550 r.p.m. 
1—7.5 HP Crocker Wheeler—Type CM—875 r.p.m. 
|—3.75 HP Crocker Wheeler—CM—440 r.p.m. 
1—6 HP Crocker Wheeler—Type EM—960 r.p.m. 
i—5 HP Sprague Elec. Co.—Slip Ring—520 r.p.m. 
i—5 HP Crocker-Wheeler—Type CM—950 r.p.m. 
i—5 HP Sprague Electric Co.—Lundell Motor Cont. 

—1050 r.p.m. 


1—4 HP Sprague Electric Co.—Lundell Motor Cont. 
—815 r.p.m. 


i—4 HP Crocker-Wheeler—CC M—1375 r.p.m. 


i—2 HP Holtzer & Cabot Elec. Co.—Type C—250 
r.p.m 


IZ MP Sor Elec. Co.—Lundell Motor Cont.— 


HP SM—600 r.p.m. 

1—1/3 HP Sprague Elec. Co.—Type RT—725 r.p.m. 

i—3 HP Western Elec.—Type CVC Shunt—i100 
r.p.m. 

HP Crocker-Wheeler—Type CM—1200 r.p.m. 


HP Crocker-Wheeler 
HP Crocker-Wheeler—Type CM—550 r.p.m. 


1—2 HP Sprague Elec. Co.—Lundell Motor—i150 
r.p.m. 


i—1.7 HP Crocker-Wheeler—Type CM—1100 r.p.m. 
1—2 HP Crocker-Wheeler—Type CM—1487 r.p.m. 
1—7.5 HP Crocker-Wheeler—Type CM—385 r.p.m. 


MISCELLANEOUS 
Induction Type—220 V.—2 Ph.— 
60 


3 Cy. 

ig H.P. Burke—Type EB 5—1130 R.P.M. 

H.P. Burke Type—EB 75—900 R.P.M. 

H.P. Robbins & Myers—Type K—850 R.P.M. 
H.P. Burke—Type EM 1.2—900 R.P.M. 

ij 2—20 H.P. Burke—Type EM 3—1200 R.P.M. 

|—20 H.P. Crecker Wheeler—ii70 R.P.M. 

'|—35 H.P. Burke—Type EM—4.5—900 R.P.M. 

ig '—S0 H.P. Burke—Type EM—4.5—1200 R.P.M. 
'—150 H.P. West—Type CW—1765 R.P.M. 


GENERATORS 


:™ One 256 K.V.A. and ene 300 K.V.A. Crocker 
Wheeler Generators direct connected to Skinner 
Tandem volts—3 phase 60 
cycle, switchbeard, instruments, piping. 
Hr 300 K.W. General Electric Generator, 2300 v., 
» 68 oy., direct connected » Curtis Steam Tur- 
— 175 tbs. pres.—3600 R.P.M. with 15 K.W. 
G.E. direct eennected exciter. 


EMSCO EQUIPMENT CO. 
EMIL A. SCHROTH, Owner 
50 Hyatt Ave. Newark 5, N. J. 
Phone Mitchell 2-3536 


INSULATED 


NEW WIRE 


MAGNET 
prox. 
Size 


Description 
oe Ry. Gotten © Round 306 # 
072 estos In, 1344 
ae (12 Awg) Single Glass Cov., Round 685% 
Asbestos Ins., Varnish, Round 4954 
437° Double Cotton Cov., Rect. 6474 
114" Double Glass Cov., Rect. 2 
” Double Cotton Cov., Rect. 
“ud Asbestos Ins., Rect. 

Double Glass. Cov., Rect. 
Double Cotton Cov., Rect. 
Asbestos Ins., Rect. 

Double Cotton Cov., Rect. 1 0508 
Double Cotton Cov:, Rect. '340¢ 
Double Cotton Cov., Rect. 1 O00 
Asbestos Cov., Rect. "6 
Double Glass Cov., Rect. 10, 0008 
Double Glass Cov., Rect. 


od 


Rect. 
Doubte Gt 3s Rect. 
Double Vitreous 
Double Vitreous 
Double Vitreous 
Single Vitreous 
Double Cotton Cov. 


Immediate Delivery 


DULIEN STEEL FRODUCTS INC. 


280 Woolworth Bldg. N. ¥. 7, N.Y, 
Tel. Cortlandt 7-4676 


1—440 HP Elec. Machinery, 3-60-440V, 900 
RPM, two bearing syn. motor 

1—400 HP Westinghouse, type CW, 3 ph. 
60 cy. 440V, 450 RPM slip ring motor 

1—300 HP General Electric, 3 phase, 60 
cycle, 440 volt, 360 RPM, type Mt 412 
slip ring motor 

1—275 HP Allis-Chalmers, 3 phase, 60 
cycle, 440 volt, 1175 RPM slip ring 
motor 

1—200 HP Allis-Chalmers, 3 phase, 60 
cycle, 440 volt, 1150 RPM slip ring 
motor 

1—200 HP Westinghouse, 3-60-2200V, 600 
RPM syn. #4956114, direct conn. ex- 
citer & starter 

2—100 HP General Electric, type I, form 
K, 3-60-220V 575 RPM 

1—100 HP Westingrouse, type CCL, 3 ph, 
60 cy. 2200 V, 1750 RPM, Squirrel Cage 

1—100 HP Allis-Chalmers, type ANY, 3 ph, 
60 cy. 220V, 580 RPM slip ring 

1—100 HP General Electric 3 ph, 60 cy, 
4000V, 720 RPM syn., type TS with di- 
rect connected exciter 

1—100 HP Westinghouse, type CS, 3 ph, 
60 cy, 440V, 1750 RPM sq. cage 

4—75 HP G. E. 3-60-2300V, 400 RPM, type 
I, sq. cage 

1—75 HP General Electric, 3 phase, 60 
cycle, 440 volt, 450 RPM, type I, form 
M, slip ring motor 

1—75 HP Allis-Chalmers, 3 ph, 
440V, 450 RPM slip ring 

1—75 HP Fairbanks-Morse, type H, frame 
105C, 3 ph, 60 cy, 550V, 900 RPM 
Squirrel Cage 

1—75 HP Lincoln, type IQ, 3 ph, 60 cy, 
3 phase, 440V, 600 RPM Squirrel Cage 

2—75 HP Fairbanks-Morse, 3 phase, 60 
cycle, 2200 volt, 1800 RPM, slip ring 
motors 

1—60 HP Lincoln 3-60-220V frame IXM, 
Sq. Cage, 900 M 

1—50 KW factory built m-g set, 125 Volt, 
Ideal 900 RPM, driven by 75 HP. sq. 
cage 220/440 V. motor 

1—60 HP General Electric, 3-60-440V, 720 
RPM, type I, form K 

1—60 HP General Electric, 3-60-440V, 1750 
RPM, type I slip ring 

1—60 HP General Electric, 3 phase 
cycle, 440 volt, 600 RPM, type MT. se 
slip ring motor 

1—50 HP General Electric 3-60-220V, 1150 
RPM, type I, slip ring 

1—50 HP Triumph 3-60-440V, type C12 
1150 RPM, slip ring, rotor & stator re- 
wound 

1—50 HP General Electric, 3-60-440V, 900 
RPM, type I-M, slip ring 

1—50 HP General Electric, 3-60-440V, 720 
RPM, type IK, Sq. Cage 

2—50 HP Allis-Chalmers, 
RPM slip ring 

1—50 HP General Electric, 3-60-440V, 690 
RPM, MT 546, slip ring 

1—50 HP Wagner 3-60-440V, 495 RPM, type 
BM, Sq. Cage 

1—50 HP Allis-Chalmers, 
RPM, Sq. Cage 

1—50 HP Westinghouse CS 2-60-440V, 420 
RPM, Sq. Cage 

—50 HP Allis-Chalmers, 3 ph, 60 cy, 
550V, 860 RPM Sq. Cage 

1—50 HP General Electric, type I-M, 3 ph, 
60 cy, 440V, 720 RPM slip ring 

1—45 KVA Fairbanks-Morse, 3 ph, 60 cy, 
220V, 1200 RPM alternator 

2—30 HP Fairbanks-Morse, 3 ph, 60 cy, 
2220V, 3600 RPM, type HO, frame 12B 
ball bearing 

1—50 KW, Allis-Chalmers, factory-built, 3 
bearing M-G set, 125 volt DC, driven 
by 75 HP, 3 phase, 60 cycle, 220 volt, 
1165 RPM motor 

2—175 HP, ay. DC Westinghouse, type 
SK, 550 RP 

1—100 HP ~s Electric, type CD, fr. 
123, 230V, 1200 RPM 
—60 HP Westinghouse, type SKI40L, 115V, 
1150 RPM vertical 

1—50 HP Westinghouse SK200, 
250/900 RPM 


THE WENTE ELECTRIC CO. 
Hamilton, Ohio 
Rebuilt Motors & Generators Since 1906 


60 cy, 


3-60-440V, 890 


3-60-440V, 490 


230V, 
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Pphoneus COLLECT, 


63 CURLEW ST. ge 
ROCHESTER 1,N.Y. 
Phone: Glenwood 6783-4-5 


SPECIALS 


1000 KW. 250 v. steam engine 
generator set 


500 KW. DC M.G. 600 v. DC 
900 speed, Allis Chalmers. For 
any AC voltage drive 


400 KW. 3 unit 250/500 volt 
Gen. Elec. Syn. M. G. set, 
2300/4000 volt AC drive 


120 KW. 250/500 v. DC gaso- 
line engine gen. set 


100 KW. 125 volt, G.E., 1200 
rpm. M.G. set any AC volt 


70 KW. M.G. Set 70 v. 1000 
Amp. Burke, syn. drive 


35 KW. 125 v. M. G. set. For 
any AC voltage drive 


50—New 3 HP. G.E. 1800 rpm. 
220 volt slip ring motors 


100 KW. 125/250 volt, 1200 
rpm. General Electric syn- 
chronous rotary converter 


300 KW. 250 v. West. 900 rpm. 
syn. rotary converter 


4—200 HP. G.E. type KF ver- 
tical 440-60-3-900 Class 1-D ex- 
plosion proof motors 


1—100 HP. same description 
as above 


1293—15 KW. Westinghouse 
type SK 83, 125 volt, 1200 rpm. 
New D. C. Generators 


3—200 HP. G. E. type KT 440- 
60-3-900 bare motors 


2—100 HP. G. E. type KT 440- 
60-3-600 BB motors 


15—New Reliance type 2VS 
vertical MG sets 


18—New Reliance type 5 VS 
vertical MG sets 


ELECTRIC 
EQUIPMENT CO. 


BOX 51, ROCHESTER, N. Y. 


P. 0. Box $1 


Puone Grenwoon 6783 


| 


olt, i : 
ure im: i 
nor. 
tye § 3 
nor, § 3 
H 
a 
Double Glass Cov., Rect. 4219 = 
-144"x.229¢ Double Cotton Cov., Rect. 1,0004 
-162*x.162* Asbestos Ins., Rect. 474¢ = 
.182"x.289° Double Cotton Cov., Rect. 672 
100x400" 
3 .070’x.250" 4°73 § 
185° 3,160 = 2 
Po i 
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G.P.M. Head Make Type Nash-Jenn Dump. Vac. Heat, 26000EDR C.F.M. Fgese Make ry 
9700 lly’ Ing. Rand Centrif. Nash-Jenn Simp. Vac. Heat, 1600EDR 6000 3 Ibs. Roots Belt ar. 
6000 33’ LeCourtenay Centrif. Condensation Units, 100 to 250,000EDR 3000 3 Ibs. Roots Belt dr. 
3500 140’ Kingsford Centrif. 2000 3 Ibs. Sturt Belt dr. 
1500 160° De Laval _ Contrif. G.F.M. Pressure Make mr Bu 200 5 Ibs. Baker Direct dr. 
$08 LeCourtenay Centrif. 4 up. 110 15 Ibs. Beach R Belt dr. 
LeCourte Centrif. ° 
400 350’ Goulds Triplex Horie. VACUUM PUMPS 
178 ao Goulds Triple 140 125 Curtis Vert. Dup. 1000 15 in. Roots Belt dr. 
500 175° Blackmer Rotary 190 sigs Ing. Rand = =—- Vert. Dup. 350 27 in. Worth Belt dr. 
Viki Rotary 
1090407 Knowles Stat TURBO- “CENTRIFUGAL BLOWERS 100-39 in. Devine Belt dr. 
500 100° Foster Steam 1800 5% ibs. In. Rand Motor dr. E 
Gardner Plunger 700 2% Ibs. Alien Billmyer Motor dr. HP Make Volts 
M. G. & STEAM DR. SETS 675 24-45 oz. Spencer Motor dr. 150 West. 440 
450 24 oz. Spencer Motor dr. 125 G.E. 220 1150 C8 oa 
K.W. Make Volts Type 250 16 oz. Spencer Motor ur. 
25 Green E 220 D.C. Beld Drive Fest. 
75 Ames 240 D.C. dir. dr. Eng. C.F.M. St. Pres. Make Type 40 G.E. E+ 870 342 
17 Sturt. Turbine 1f0D.C. Direct Drive 100-60000 "-5" Buffalo Various 30 Wagne 850 Sl. rg. 
7% Sturt. Turbine 110 D.C. Direct Drive 100-15000 \*-16 oz. American Various Also to 300 H.P. in All Makes 
D.C. MOTORS ALL SIZES SIMILAR EQUIPMENT IN STANDARD MAKES AND SMALLER SIZES STEAM ENGINES 
Turb. Cent. Bronze Pum 
100 Northwest 220 1750 HIGHEST PRICES PAID FOR YOUR IDLE EQUIPMEN Steam Pumps—aAll Sizes 3 
25 Roth 230 1750 10°x10” Greenfield Vertical 
10 Crock. Wheel 110 925 0 7”°x7” Wickes Bros. Vertical 
Weechas 3700 6"x6” Vertical & Smaller 
> > 
138 Grand St., N. Y. C. Tel. CAnal 6-6983-4 


POWER “COMPANY DIESEL 
OIL—A -220/440 V. 60 Cy. 3 ph. 
cinculr Breakers | 4 Type 
15,000 V. Handle. Trip | 2 100 GE. 1800 
Coils and Currents. 1 150 Weat. Gs 1800 
1—800 A. Conduit E4 600 V. Slip Ring—220/440 V. 60 ey. 3 ph. 
= enera 
PST Flandie i ge. iM 1375 HP (2 units) Mcintosh-Seymour with 
Trip Coils and Current 1 250 West. Cw 1200 General Electric AC Generators, com- 
Transformer. D. C. Variable S$; 230 V. plete plant. 
i—2000 A GE CK 8 Air Breaker 3 PST 600 V. 1 15 West. K 400/1600 1—750 HP National Superior (can be sup- 
GE 25 OM Breaker 8 PST 600 Y. i Went. sk 50/1800 plied with AC Generator) 
Solenoid operated with currents. 50 GE. cD 400/1600 1750 HP Bus Busch-Sulzer diesel engine gen- 
SEVERAL HUNDRED OTHER ITEMS IN STOCK erator unit 
ABOVE ONLY SPECIALS—ALL REBUILT—STOCK SHIPMENT 
154 ANDREWS ST. Tel. MAin 568 or 569 ROCHESTER 4, N. Y. 2-400" HP DeLaVergnes with DC Genera- 


2—200 HP Atlas power units 
— HP Buckeye with or without Genera- 


1-120 HP Fairbanks-Morse with AC Gen- 
erator 
- 2—60 HP Fairbanks-Morse power units 
I—55 HP Ingersoll Rand with belt flywheels 


WE OWN AND CAN SHIP IMMEDIATELY — International Harvester power 


eee 
2—New Caterpillar D!13000 diesel engines with electric starting equip- 
ment, direct connected to new 75 KW generators each with new 20 KW Advise Your Diesel Power Requirements 


top mounted, belted generator, complete with instruments, batteries, 
spare parts, etc. No priority or release required. 


L. B. SMITH, INC. NEW YORK 7, N. 
CAMP HILL, PA. HARRISBURG 7331 Business Established 189 


A. G. SCHOONMAKER (CO. 


50 CHURCH ST. PHONE WORTH 2-0455 


TWO ERIE CITY 
W. T. BOILERS 


Single settings, longitudinal drum, straight T@ SXETCH 
1000 Mcintosh Sey. G.E. 1931 8 tube, each consists of (1) 60” steam and Is 
750 Superior 600 G.E. 1933 A water drum, 203-4” x 18’ tubes, soot blow- METRO POLITAN 
Worthington 622 West. 1933 ers, feed water regulator, stop valves and PLUMBING SUPPLY CO., INC. 
500 Busch Sulzer 437 G.E. 1920 Combustion Engineering Co., _ te E. under INDUSTRIAL AND MARINE SUPPLIES 
376 Meintosh Sey. G.E. 1881 feed, side dump, forced draft stokers TEEL-WROUGHT. IRON-CAST IRON 
360 Fairbanks Morse 32 300 F.M. 1932 enn a. td. stamping. Ing Specialties - Fairbanks 
330 G. M. (Winton) 282 G.E. 1937 prepared for immediate shipment. 313 East 31st Street, N. Y. C. 
330 G. M. (Winton) 282 West. 1937 HOURLY NATION-WIDE SHIPMENTS 
262 Buckeye 219 Ideal 1938 H. P. BREARLEY a a 
240 Buckeye 187 Ideal 1932 2. 
180 3423-91st St., Jackson Heights, N. Y. 
125 Buda (909) (2) 93 Burke 1938 
100 International 50 1945 
50 International 25 EM. 1945 WATER TANK & TOWER UNIT HEATERS 
60,000 gal. copecity tank on 89'9" tower Two large unit heaters, floor type, manu- 
f ed Ski Cc Si s, Mo. 
ROBERT SCHOONMAKER with riser Pipe 7000" x7’ 
Diesel Soles Engineers IRON & STEEL PRODUCTS, INC. high, complete with 2 HP motors and steam 
Port N.Y 13488 S. Brainard Ave., Chicago 33, Ill. 1 Boil 
one KOosiyn atTiona oller men 
—ANTTHING contelaing IRON or STEEL 1378 Madison Ave.. 5, Indian 
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BOILERS 
Complete Power Plant consisting of: 
7— 500 HP Heine Boilers, 210% pressure. 
4— 768 HP Sterling Boilers, 210% pressure. 
2—1040 HP Heine Boilers, 210% pressure. 
The above boilers complete with super heater, soot 
blowers, including pulverized fuel equipment, heaters 
and auxiliaries, and 2—i2,500 KW General Elec- 
tric, 3-60-6600 Turbines with surface condensers, 
all auxiliaries, designed for extraction. The above 


plant is ready for immediate shipment and is in 
excellent condition. 


ENGINE GENERATOR SETS 


| 4 Skinner Uniflow Engine Generator 
et A.C. 
1—1060—KVA Nordberg Uniflow Engine Generator. 


TURBINES 


2—5000 KW Westinghouse 3600 RPM 3-60-2300 
volts Condenser, all auxiliaries. 


i—3200 KW _ Allis-Chalmers Condensing Turbine 
with auxiliaries. 


15,000 KVA Westinghouse turbine, condenser. 


i—250 KVA Walte Turbine either condensing or 
non-condensing. 


DIESEL ENGINES 
1—200 K.W. Fairbanks-Morse Full Diesel Engine 
Generator. 
{—200 KW Fairbanks-Morse Full Diesel. 


—— KW Busch Sulzer 3-60-2300 Volt, all auxil- 
ries. 


i—Busch Sulzer Full Diesel direct connected 1335 
KW AC generator, rebuilt and guaranteed 


1250 KVA Nelesco engine generator, 


ENGINE GENERATOR SETS 


i—500 KW Non Releasing Corliss, 3-60-240 volts. 
2—400 KW Skinner Unifiow, 3-60-440 volts. 

i—625 KVA Bates Corliss engine, 

i—10’ diameter by 140’ high Self Supporting Stack. 


MISCELLANEOUS 
90,000 pound Cochrane Hot Process Lime & Soda 
Softener. 


2500 HP Cochrane Open Feed Water Heater. 


i—i0’ x 15’ IMinols Forced Draft Chain Grate 
Stoker. 


2—6 Retort Taylor Stokers. First-Class condition. 
2—300 HP Westinghouse Underfeed Stokers, rebullt. 
i—800 HP Hoppes open feedwater heater. 

2—75 HP Elliott Geared 900 rpm turbines 385 
steam pressure. 
i—232 GPM Centrifugal Boiler Feed Pump, tur- 

bine driven, 1200 ft. head. 


LOUISVILLE, KY, 


FOR SALE 


2—Motor Generators, 3 phase 


to 110 volt, D.C. output, 75 and 


| 90 KW—Perfect condition. 


also 


1—100 KW 900 RPM Alternator, 
various diesel and steam gen- 
erating units, industrial and 
marine. Complete installation 
and engineering service. 


1—Steam reciprocating 50 KW. 
110 volt D. C. Marine Set. 


Arnessen Electric Co. 
116 Broad St. New York 4, N.Y. 
Bowling Green 9-8542 


FOR SALE 


Power plant equipment. Steam, Diesel, 
electrical, boilers, engines, turbines, gen- 
eraiors, new or used. 


PENN MACHINERY COMPANY 
Jackson, Miss. 


POWER EQUIPMENT 


SLIP RING MOTORS 
e olts ake ype 
GE 
300 600 440 Whee. 
100 900 220/440 Whse. CW 
75 900 220/440 G.E. ITC-5013 
"60-350 220/440 MT-504Y 
52 900 220/440 G.E. ITC-5012 
50 900 350/440 Howell SR-446 
40 1200 220/440 G.E. MT-336 
900 2200 All. Ch Y 


40 900 220/440 Whse. CW-568A 
40 720 220/440 G.E. MT-346 
35 1200 220/440 ar Mach. SK 

30 1800 MT-523 


30 1800 WwW CW-565C 
30 900 G.E. ITC-5011 
30 900 220/440 G.E. KH 

25 1800 220/440 G.E. I-M 

25 1200 220/440 G.E. MT-522 


25 900 220/440 Watson KE 


20 1800 220/440 G.E. MT-503 
20 720 220/440 G.E. MT-336 
10 1200 220/440 Whse. CI-W326Z 


0 1200 220/440 Otis INT 
* Gear head motor. 


VARIABLE SPEED 
DC 230 VOLT MOTORS 


u. HP Speed Make bi 
” 500/1800 G.E. BD-35 


3 500/1500 G.E. BD-47 

850/2250 G.E. B-254 
1 900/1100 G.E. DLC 


Electrical Engineering and Equipment Co. 


1201 WALNUT STREET 


SQUIRREL CAGE MOTORS 


HP Speed Volts Make Type 
60 200 E. 


25 1200 220/440 GE KT-326 
*20 1200 220/440 GE KT-312 
*20 1200 220/440 G.E. KT-512 


20 720 220/440 Wagner BP 

* Five of each available. 
TURBINE GENERATOR SETS 

2—75 KVA, 3 phase, 60 cycle, Allis 
Chalmers, 3600 RPM, direct con- 
nected to Moore Steam Turbines, 
150 PSI 8 lbs. back. Will wind for 
any AC voltage. 

M. G. SET 

I1—Western Electric, 30 KW, 240 V, 
DC, 50 HP, 220/440 volt, 3 phase, 
60 cycle, 1800 RPM motor on Cl 
base plate. 

HAND STARTING COMPENSATORS 

15—20 HP CRI1034-KI1, 440-3-60. 

20—25 HP CRI034-K1, 440-3-60. 


AIR RECEIVERS 


1—36” x double riveted ver- 
tical st 

2—18” x 6. double riveted ver- 
tical stand. 


DES MOINES 7, IOWA 


SPECIAL OFFER 
FOR SALE 


HP COOPER-BESSEMER DIESEL 
ger Solid Injection, 6 Cyl., 4 Cy., 325 
RPM, 11” x 14”, Type JRS. Quantity of spare 
parts. _ Immediate delivery as taken out of 


service. 
METTLER 
151-55 5. St., Brooklyn 1, N. Y 


BOILERS 


2) 400 H.P. (each) single set, box header, 

gitudinal drum, water tube 160# with 
underfeed side dump stokers, piping, 
valves, pumps. 


H. P. BREARLEY 
3423-91st St., Jackson Heights, N. Y. 


CATERPILLAR DIESEL PLANT, AC 
2—D-13000, 75 kw. 1—D-17000, 100 kw. 
GENERAL MOTORS, 280 KVA, 240 v. 

360 RPM complete plant, with NEW 

spare parts 


STEPHEN A. DOUGLASS CO. 
630 Fort Washington Ave., New York, N. Y. 


TURBINE 

pad Kw, G. Co., Form C, 3600 RPM, 4 Stage, 
esigned for under 200 Ibs. steam pres- 
Sure, 175 degrees Fahrenheit superheat, 1'/2 Ibs. Abs. 


ave, KW, 80% P. Class 2—3750M-3600, Type 

Form Phase, 60 Cycle, 2300/4000 
Volts, 943/542 amperes, 3600 RP 


CONDENSER 


7500 seuare 
complete uit oot Westinghouse Surface Condenser 


(a) ee GPM circulation pump, 720 RPM, driven 
y a 100 HP a 3 phase 60 cycle 
—_. 720 RPM, 440 voit 
=241-RSS Evactor Air Pump, complete with 
high pressure steam piping. 
') Size +12 Westi d te pump, 
an driven by Westinghouse 15 HP Motor. 
equipment listed located in Centrai 


FS-857, Power 
520 North Michigan Ave., Chicago 11, Il. 


(b) 


Steam Power Plant Equipment 


30 KW 125 volt DC 
50 KW 125 volt DC 
50 KW 250 volt DC 
75 KW 125 volt DC 
KW 220 volt DC 


600 KW 3/ 300 volt 

125-500-750-1000 KW Turbine gen. sets. 

Steam & Turbine pumps; Heat Exchangers; Water 
Heaters; Boilers and Stacks. 


SEE OTHER ADVERTISEMENTS ON DIESEL 
AND NATURAL GAS POWER PLANTS 
GENERAL MACHINERY & EQUIP. CO., INC. 
809 Woodland, Kansas City 6, Mo. 
Tel. Victor 0018 


DIESEL UNITS 


1550 H.P. Elec. Boat Engine 

480 KW Cooper Bessemer 2300 V. 
300 KVA Fairbanks Morse 2400 V. 
250 KW Ingersoll Rand 2200 V. 
250 KW Busch Sulzer 240 V. 

192 KW McIntosh Seymour 2300 V. 
125 KW Cummings 220 V. 

100 KW Busch Sulzer 2300 V. 

75 KW Superior 2300 V. 

75 KW Wolverine 220 V. 

50 KVA Fairbanks Morse 2300 V. 

12—11,500 & 20,000 Gal. Steel Tanks. 
175 gal. hr. T. Jones oil heater. 


R. C. STANHOPE, INC. 
60 East 42nd St. New York, 17, N. Y. 
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iE 40 1800 220/440 Wagner VRP 
4 i 40 900 220/440 G.E. KT-536 
40 720 220/440 GE. KT-342 
35 900 220/440 GE. KT 
30 1800 220/440 F.M. B 
30 900 220/440 _Whse. = 
25 KH 
. 
| 
i 
= 125 KW 115//235 volt, DC s 
400 KW _ 3/60/2300 volt 
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POWER PLANT EQUIPMENT 


C. TURBINE UNITS 
CONDENSING 


3750 KVA Wghse. 600 v. (bleeder) 
3750 G.E. 2300 v 

3125 G.E. 480 (hleeder) 

2500 Wghse. 

1560 Al. Chal. v. ¢ 
1560 Wghse. 480 v. bleeder) 

937 G.E. 2300 v. 

500 (3) G.E. 240 v. 

375 G.E. 2300 v. 

312 Elliott-Kerr, 480 v. 

312 Moore (bleeder & Non-con.) 


NON-CONDENSING 


110 KVA Al. Chal. 240 v. 
50 Terry, 240 v. 


BOILERS 


880 HP B & W 200¢ 

612 Sterling 200+ 

328 Sterling 160+ 

300 (2) Union I. 175# 

180 B & W 3 drum, 160¢ 
150 HRT Bigelow, 150¢ 


300 KVA FM stype VA 
219 Burke-Buckeye 3 cyl. 


333 KVA (3) Wghse. 13200/6600 to 2300 y, 


500 to 10000 gpm 


DIESEL UNITS 


TRANSFORMERS 


Send for complete list 


PUMPS 


Send for list. 


WURTH for 


“WORTH! 


WURTH ELECTRIC 


Motors, Generators, 


GRAND ST. — CAnal 


141 


A.C. GENERATORS 


LARGEST STOCK OF A.C. AND D.C. MOTORS FROM 5 TO 200 H.P. 
D.C. MOTOR GENERATOR SETS TO 75 KW « HIGH CYCLE GENERATORS 


Send For Our Latest Stock List 


Alternators, 


6-6138 — NEW YORK CITY 


3 PHASE—1 PHASE 
15 TO 622 KVA 


MOTOR COMPANY 


Frequency Changers. 


SKINNER STEAM ENGINE 


16 x 15, left hand, center crank auto. 
matic engine, Belted type with special 
extended shaft and outboard bearing. 
275 R.P.M. under pressure 70 to 80 Ibs. 
at throttle, zero to 5 Ibs. back pressure. 
Weights for governor so speed can be 
reduced to 150 R.P.M. Engine built to 
run under. This engine in good running 
order and will be sold cheap. 


TRIANON LANES 
9802 Euclid Ave. Cleveland, Ohio 


1 Fairbanks Morse YVA, 120 HP. 120 
HP, model 32, serial #711745, 257 RPM, 
2 cylinder engine with Fairbanks Morse 
type D, frame 421, serial #214097, 90 
KVA, 257 RPM. 3 phase, 60 cycle, 2400 
volt, 21.6 amp., 72 KW generator com- 


612 Third Ave. South 


PORTER ELECTRIC COMPANY 


GEneva 8655 
ELECTRIC POWER PLANT EQUIPMENT COAST TO COAST 


plete with circulating pump, air tanks 
and switchboard. 

1 New International Harvester Com- 
pany model UD-3 Diesel complete with 
radiator. Offered in accordance with 
priority regulations at $1,380.00. 


Minneapolis 2, Minn. 


PRICED TO SELL FAST!!! 
5000 KW Westinghouse Turbo 
Generator Set, 13,800 V., 25 Cy. 
(Write for illustrated bulletin!) 

IRON & STEEL PRODUCTS, INC. 
13438 S. Brainard Ave., Chicago 33, Iinois. 

containing IRON or STEEL” 


SMALL WATER WORKS PLANT 


Consisting of two 60 HP HRT boilers, steel 
encased, hand fired, like new, 125+ pres- 
sure with boiler feed pumps, automatic 
header valves, two Duplex Fire pumps. 

Priced at $3000.00 FOB cars, Liberty, Ind. 


NATIONAL BOILER & EQUIPMENT CO. 
1378 Madison Ave. Indianapolis 5, Ind 


IMM EDIATE DELIVERY 


PUMPS 
age Centrifugal pump direct con. 
60 cycle, i750 R.P.M.—500 G.P.M. 150 Ibs. pres- 
One. American Well pump direct 
H.P. G.E otor, h., 


m 0 
80 ey., 780 R.P.M. 200 it. head complete with 


magnetic starter and safety switch. 
FEED WATER HEATERS 
One Goubert feed water heater with brass tubes 


—330 sq. ft. heating 
One Cochrane feed water heater, 54” dia. x 48” 
long—1000 H.P. capacity. 
BOILERS 
One 444 H.P. Union tron Works, water tube steam 


boiler iy ib. working pressure, pulverized coal or 
oll fired. 

STEAM ENGINE 
40 H.P. ° le vertical steam agers, Class F, 12° 
cylinder, 12” stroke, flywheel 54” x 12/4”. 


EMSCO EQUIPMENT CO. 
EMIL A. SCHROTH, Owner 
50 Hyatt Ave. Newark 5, N. J. 
Phone Mitchell 2-3536 


STEAM PUMPING ENGINES 


1—Snow 8 MGD C&FW cr. Com. Opp. Type Cond. 
26x54x17x36, with waterworks type condenser. 
1—Snow 6 mgd. C&FW Cr. Com. Opp. Type Cond. 
20- 40x14 % 236, with waterworks type cond. 
1—Allis-Chal. 4 mgd. cr. com. cond. 
Size 12x28x13x24. All fine cond. 
1—Platt Iron Wks. Cr. Comp. C&FW or, Valve 
Gear Cond. 1000 GPM. Sise 14x28x9\"x18. 


PUMP VALVES 


Birch Valves for all types of reciprocating pumps. 


LARGE GATE VALVES 


1—20” Rensselaer #13 Iron Body Bronze Mounted 

bard d Gate Valve with 16” Iron Brass Lined 
ydl. 
100#. 


BIRCH MANUFACTURING COMPANY 


1523 Sedgwick St. Chicago, Ill. 


APPLICATION ENGINEERS 


(3) 160 HP 240 volt AC diesel Gen. sets complete 


plant. 
(4) 3000 HP varlable speed slip ring motors. 
(1) 360 HP wi volt Fairbanks Morse diesel set. 
(1) 96 & (1) 49 KW 240 volt AC uniflow engine 
List without charge surplus equipment. 
Send specs covering your needs. 


SLAIN, 


W Sterling Class 0 20 ASME 
sre complete with Riley pulverizer. 
H.P, Freeman Scotch Marine Boiler, 1304 
pressure. 


NELSON MACHINERY COMPANY 


4—150 H.P. HRT boilers, 130% pressu 
H.P. B & 


Green Bay, Wis. 
HOME OF THE “PACKERS” 


COMPRESSORS 
Over 150 in stock 


New and Guaranteed Rebuilt 
Modern Plant doing Modern Rebuliding 
From 50 CFM to 2500 CFM 


AMERICAN AIR Cone. 
Ave. & 48th St., North Bergen, N. J. 


cap. 6000 cu.ft. at 24” water pressure. 
i—13 x 16 Peerless Hack Saw 
I—I15” x 8'0” Quick Change Lathe, cone drive 
2—14” Drill Presses, 2 h.p. motors 

Coal Crushers and Hammer Mills. 


CHARLES F. HALL 


2—Ingersoll-Rand Types F.S.-545 Motor Blowers : 


EQUIPMENT FOR SALE 
4 Ten +1: Locomotive—Stdg. Ga. 
50 KVA .. Gen. D/C Steam Engine 
84" x ‘a0 & 72° x 135’ Steel Stacks 
360 & 600 HP Water Tube Boilers 
40 HP Locomotive Boiler 
2—82” x 20’, 140% P. H.R.T. Boilers 
8—i', HP, 3 Ph., GE Slip Ro. Motors 
H. & P. MACHINERY CO. 
6719 Etzel Ave., St. Louls 14, Mo. 


Reconditioned Motors, Genera- 
tors, Control Equipment, etc. 
Send for 32 page stock list. 
Electric Apparatus Repair Company 


Specialists on Rebuilding Motors, 
Generators and Controls 
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PA. 


SYNCHRONOUS CONVERTERS 


2—2000 KW G.E. Booster type, 25 cycle, 300 rpm. 
7400 amp. 240/300 V. Rotary Converters. 6600 
13200-195/97.5 volt Transformers. Fully com: 
plete as now installed and operating. Vexcellent 
in every w 


FS-859, Power 


520 North Michigan Ave., Chicago 11, Ill. 


1410 Ne. 6th St., PHILA., 
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roof... 


Stns 


WIRE "SCHRAMM" and others. 
YOUR — 


@ One of the most complete varieties of A/C and 
D/C electrical equipment ever assembled under one 

thousands of items in stock and built tw 
specifications from 1 to 500 KW. 

@ We stock used equipment 

from 1 to 5000 H.P.... 


THOROUGHLY OVERHAULED 
rebuilt—tested—approved—gquaranteed for one yeor. 


AGENTS FOR: CROCKER-WHEELER, BROWN & BROCKMEYER, 
WRITE OR U. S. ELECTRIC TOOL CO., WESTINGHOUSE AIR BRAKE, 


in 1, 2 and 3 phase sizes 
all 


ESTABLISHED 1904 


(3614 12th AVENUE * BROOKLYN 18, N.'Y. 


FOR SALE 
HP Fairbanks 14 x 17 Y-VA Diesel 
HP Fairbanks mod. 34, 4 cyl. Marine Diesel 
HP Buda Diesel 
HP ME-4 Murphy Diesel with 50 KW gen. 
HP Fairbanks 2 cyl. vert. 14x17 Y-VA diesel 
HP 
HP 
HP 
HP 


Buda Marine Diesel 
Fairbanks mod. 35, 834x10 Diesel _ 
Fairbanks 3 cyl. vert. 14x17 Y-VA diesel 
Chicago-Pneumatic Diesel 

HP Fairbanks 4 cyl. vert. 14x17, Y-VA 

HP Fairbanks 6 cyl. vert 14x17, Y-VA 

HP Fairbanks 6 cyl. vert. 14x17, Y-VA 

00- 150-200 


-300 HP Fairbanks Y-V Diesels 

HP Clark Nat. gas engine 

HP Reeves nat. gas 

HP Miller nat. gas 

HP Waukesha nat. gas 

2'/_-20-30-35-75 KVA AC gasoline power units 
SEE OTHER ADVERTISEMENT ON 

STEAM POWER PLANT EQUIP. 

GENERAL MACHINERY & EQUIP. CO., INC. 

809 Woodland, Kansas City 6, Mo. 
Telephone Victor 0018. 


DIESEL GENERATING SETS 


50 KW Superior . . . . 3/60/120/208 
10 KW General Motors . . 3/60/240/480 
Both are dern and pact with all ac- 
cessories, completely rebuilt; can be seen 
operating. Immediate delivery. 


CROWLEY-DUERS CO., White Plains, N. Y. 


SPRINGFIELD BOILERS 


(2) single set, cross drum, sectional steel 
header, water tube, 1704, 404 HP. (each) 
with oil burners and stop valves. 


H. P. BREARLEY 
3423 91st St., Jackson Heights, N. Y. 


lowers 


00 rpm, 
;. 6600 


ly com: 
‘xcellent 


IMMEDIATE DELIVERY 


Westinghouse Graphic, KV-A Meter 


Type RI—KW Demand—KW Hours—KV-A 
Hours—15 Min Int. 3 Phase 
lre 
ENGINEERING EQUIPMENT CO. 
2130 Fairmount Ave. 
Philadelphia 30, Penna. 


1—Non - condensing tu r- 
bine No. 469, 150% 
steam 5 lb. back pres- 
sure, 1000 KW, Gen- 
erator No. 102961, 15.05 
Amp., 3600 R.P.M., 
80% P.F., 480 volts, 3 
phase, 60 cycle, water 
rate % load 41.44, %4 
load 37, full load 
34.75% per KW Hr. 
Purchased May 21, 
1913. This unit is now 
in operation and is in 
excellent condition, hav- 
ing been recently com- 
pletely reconditioned. 


CLINTON COMPANY 


CLINTON, IOWA 


REBUILT 


SLOW SPEED 


MOTORS 


SQUIRREL CAGE 


H.P. Make Type Volts RPM 
5 L.-Allis Sq. C. 220 4 Speed 
HI 440 
20 Westgh. C 440 840 
25 Cent AS-35 220 865 
25 G.E I 440 900 
35 G.E 1-12 2200 600 
35 G.E HI 440 900 
50 West. El. I 440 600 
50 G.E KT346 2300 685 
50 Westgh. CS 440 870 
50 G.E I 220 900 
150 G.E. I 2200 575 
SLIP-RING 
73 Westgh. CW 440 870 
18 G.E. 10C5010 220 720 
20 Allis-C 440 860 
20 G.E. I-11 2200 900 
20 Flyn-W. MT326 2300 855 
25 G.E. 1-10 220 670 
35 G.E. I 2200 600 
50 G.E. MT356 220 450 
50 Al.Ch. AR 2200 580 
1-8 2200 860 
100 G.E. I-M 220 450 
250 Westgh. CW 440 503 


WRITE US FOR PRICES 


Guyan Machinery Co. 


Logan, West Va. 


BOILER 


Heine Boiler 360 HP, Code Stamped 167+ 
Pressure. Full Trim. Hartford Insured. 
Immediate delivery. Missouri shipment. 


F. W. HAY & COMPANY 
2732-34 Cherry Street 
Kansas City, Missouri, Zone 8 


Hydroelectric gen. plants, 35’, 65’, 150’ heads. 
Fairbanks-Morse 240 HP Diesel engine, Model 44. 
Baldwin steam locomotives, 58-56 tons, (2). 

hon Shay geared locomotives, 50, 42, 40 tons. 
panaler steam gear drive locomotives, 36-50 tons. 
orter, Vulcan 36” ga. steam locomotives, 18-17 
pens: Milwaukee 8-ton gas, (rebuilt). 

lymouth 25-ton gasoline focomotive, std. ga. 


H. Y. SMITH CO., Milwaukee 2, Wis. 


FOR SALE 


l—Westinghouse Electric Induc- 
tion Motor, 50 H-P., style 
#160835, type CS, Serial 
#1479475, 220 volt, 3 phase, 60 
cycle, 870 RP.M. Condition 
like new used as a stand-by 
only. 

1—Westinghouse Auto-Starter with 
switch box, 40-50 H.P., 220 volt, 
60 cycle, style #192521. 


Village of Springville, New York 


FOR SALE 


IMPREGNATING UNIT 


A duplex 48” x 72” deep and 
18” x 24” deep electrically heated im- 
pregnating unit complete with liquid 
tanks, condenser, vacuum pump and 
connecting piping. All packed in cases 
as received from manufacturer, imme- 
diate delivery. 


LINDETEVES, INC. 


10 Rockefeller Plaza New York 20, N. Y. 


POWER e July, 1945 


349 


| 
1) = ug 
| 
g. 


Il 


ADVERTISERS’ IND 


Where an * appears after a name the advertisement does not appear in this issue, but appeared in preceding issues. 


Aircraft & --178 Chase Brass & Copper Co......... 217 OO. 
314 Chicago Metal Hose Corp................. 158 General Coal Co. ........ “648, 
Air Reduction Sales Co... ... 278 Gilmer Co., L. H., Div o U. u rCo. 
way Express 154 Climax Engrg Co.......... Golden-Anderson Bang ve Specialty Co..... 
Alco Products Div............. 58F-58G, 231 aera 212 Goodyear Tire & Rubber Co...... nunaeaae 
Allis-Chalmers Mfg. Co.34, 50, 54-55, 155, 165 Condenser Service & Engrg Co............ 315 Graver Tank & Mfg. Co.......cccccessece 98 
American Blower Corp. .......... Continental Foundry & Machine Co...... = Green Fire Brick Co., A. 
American Brake Shoe Cooper Bessemer * Greene, Tweed & Co...........+. 
125 Coppus Engrg Corp............. 147 Grimmoll Ce, r ine 
American Chain & Cable Co.............. 327 Corning Glass Works............. 
American District Steam Co.............. 172 Crocker ‘Wheeler Electric Mfg. Co........ * 
American Engineering Co.............. 10- i Cryer Trap & Valve Co........ eenedencs al 
American Flexible Coupling Co........... Cuno Engrg. Corp............... ie 
American Locomotive Co....... 58F-58G, 231 Cutler-Hammer, Inc. ...............22+:- 115 
Radiator & Standard Sanitary Hay s Corp. 
ays Institu o ‘ombustion............ 2 
Anaconda Wire & Cable Co............... 235 Dart Mr 140 Heat Transfer Products, Inc............. 206 
Arkansas Fuel Oil 297 earborn emical Co0......... Hill Pump Walve 326 
Armstrong Machine Works............. 22-23 De ine Ce eam furbine Co......... 58H, Homestead Valve Mfg. Co............--.. 
Atlas Lumnite Cement (o................ * ToS... 261 
Dollinger Corp. ......... rial Mfe. Co 
Dominion Chemical Co............... Imperial Brass 
Bowel, 235 Industriat Gene g. Co. 
Babbitt Steam Specialty Co.............. 218 Ingersoll-Rand Co. ..........- 145, 233 
Babcock & Wilcox Tube Co............... International Nickel Co. ...........-- 56, 151 
Baldwin Locomotive Works......... Eddington Metal Specialty Co............ 194 186 
Bates Co., 316 Edward Valve & Mfg. 121 
Belmont Packing & Rubber Co............ 196 Electric Controller & Mfg. Co............ 307 
Bernitz Furnace Appliance Co..... 191 Electric Fish Screen 200 Sones & Laughlin 
.. .58B-58C Electric Storage Battery Co..... Jones Foundry & Machine Co., W. A 
Biddle Co., James G............. Electro Metallurgical Co....... “285 ne 
Bigelow-Liptak Corp. ..... Elgin Softener Corp.......... 
ce 287 Enterprise Engine & Foundry Co.......... 265 Keasbey & Mattison 300 
Boiler Tube Co. of America. 229 ater & Gage Co..... -312 Keeler Co., E. 
Bonney Forge & Tool Works............. 488 snstrument Co...... "230 
f 226 Eureka Packing Co......... 206 Kennedy Valve 
Brickseal Refractory Co................. * Kieley eller, 
Bridgeport Brass 263 
Brown Instrument Fairmont Coal 171 Leavitt Machine Cove 
Buffalo Forge Co. ....... 259 Federal Telephone & Radio 273 Lincoln Electric 
Buffalo Pumps, Inc. ........... Fisher Governor Co....... 156 Linde Air Products 
Bull Dog Electric Products 289 Link-Belt Co. 
Fiske Bros. Refining Co.................. 146 Liquidometer 
Bussmann Mfg. Co............... 308 Lubriplate Div, ‘Fiske Bros Refining Com 
Foster Wheeler Corp. 24-25 
Certified Gauge & Instrument Corp........ 170 Fyr-Feeder Spreader Stoker.............. 322 Mfg. & Belting 
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July, 194 


Marsh Corp. James 240 
McGraw Book Co. 320 
Mercoid C ..210 
Midwest Piping & Supply Co........ 1738 
Minneapolis-Honeywe Co 260 
Modine Mfg. Co.......... 
Monsanto Chemical Co................... 150 
Murray Iron Works Co.................. 202 
National Airoil Burner Co....... 306 
National Aluminate Corp................. 131 


National Electric Products Corp... 


National Valve & Mfg. Co........... — 
180 
311 
Northern Equipment Co................. 135 
Nugent Co., W. W....... 
Ger & BMS... 312 
..299 
Owens-Corning-Fiberglas ................ 323 
Peabody Engrg. Corp............. 
Pennsylvania Pump & Compressor Co... .198 

Pipe Fabrication 291 
Pittsburgh Piping & Equipment Co....... 276 
269 
Plant Rubber & Asbestos Works. mn... 
Plibrico Jointless Firebrick Co. . . 
Powers Regulator Co......... 
Prat-Daniel Corp. ........ 
Preferred Utilities Mfg. Corp. . -..190 
Protectoseal Co. ........ 
Punch-Lok Ce. ......... ee 

Quaker Rubber 310 


Randolph Laboratories . 


Raybestos-Manhattan ................... 254 
Reading, Pratt & Cady Div.............. 327 
Reliance Electric & Engrg. Co........... 283 
Republic Flow Meters Co.............. 
“— Rubber Div. (Lee Tire & Rubber 
Revere Copper & Brass, Inc.............. 161 
Rhoads & Sons Co., J. E..... etbetéancade 
Ridge Tool Co.......... ONS 
Robins Conveyors, 
Rockbestos Products Corp.............. ‘319 
Roebling’s Sons Co., John A............. 
Roto Div. of Elliott Co. 214, 249 
* 
3 


Schutte & Koerti 
Scovill Mfg. Co 
Shaw Co 


Socony-Vacuum Oil Co..... 143 

Springfield Boiler Co............-- 

Squires Co., C. 

Standard Oil Co. of Calif. .... 

Standard Oil Co. of Indiana 

Star Electric Motor Co 

Steel & Tubes Div 


Stephens-Adamson Mfg. Co...... 309 
Sterling Engime Co. 
Sterling Engrg & Mfg. Corp............-- 224 
Stickle Steam Specialties Co.............. 160 


Stock Engrg Co 
Strong, Carlisle & Hammond Co.......... 

Struthers Wells 281 
Sturtevant Co., B. F.......... 14-15 
Sturtevant Mill Co. bd 
Superior Engine Div 
Swartwout Co. 


Taylor Forge & Pipe Works........ — 
Taylor Instrument Co’s.... 
Templeton Mfz.Co...... 
Terry Steam Turbine Co. 
Thermix Engrs. Co........... 
Tide Water Associated Oil Co.......... 4041 


Timken Roller Bearing Co 


Toledo Pipe Threading Machine Co....... 163 
Tripp Metallic Packing Co................ 326 
Troy Engine & Machine Co.............. 221 
Union Asbestos & Rubber Co............. 244 
Union Carbide & Carbon Corp 149, 285 


U. S. Gasket Co. 


Wallace & Tiernan Products, Inc........ * 
Warren Steam Pump 313 
Watson-Stillman Co............. 


Webster & Co., Warren ee 
Wedge Protectors, Inc.............. 
Western Chemical 
Westinghouse Electric Corp 
Weston Electrical 
Wheelco Instruments Co. 


Wheeler Mfg. Co., C. H.. .210 
Where To Buy......... . 326 
Wihilkening Mfg. Co. 
Wilson, Inc., Thomas 06 
Wood’s Sons Co. 250 


Worthington Machinery Corp. . 


Wrigley dr. Co., 318 
192 
Varnall-Waring Co........... 26-27, 138 
Yeomans Bros 168 
Youngstown Sheet & Tube Co............. 246 
Zallea Bros. & 153 


PROFESSIONAL SERVICES 


SEARCHLIGHT SECTION 
(Classified Advertising) 


CLASSIFICATION 


Page 
EMPLOYMENT SERVICES 3 
SELLING OPPORTUNITIES ................... 3 
330-349 
Aljon Electric Diesel Co................... 338, 344 
American Air Compressor Corp.............. 348 
347 
Atlantic Transformer 344 
Berger Bros. Electric Motors, Inc.............. 332 
Birch Manufacturing 348 
346, 347, 349 
Grow, & 341 
349 


Crawbuck John D 
Crowle 


Electric Apparatus Repair Co................. 348 
345 
Electric Motor & Repair Co................... 342 
Electrical Engr. & Equip. RES 347 

Emsco Equipment 345, 348 

General Machinery & Equipment Co., Inc. .347, 7 


H a P Machinery Co 


Hall & Co., 342 
Hay & Co., . 349 
International Power Machy. Co................ 337 
Johnson & Assoc., Howard Blaine............ 

Keystone Power Plant Eq. Co..........-.+-.05+ 341 
347 
Metropolitan Plumbing Supply Co., Inc...342, 346 


Mississippi Valley Equipment Co............. 
National Boiler & Equipment Co.......... 346, 348 


Nelsen. Machinery 348 
Pewee Go... 330, 346 
Power Plant Equipment Co., Inc.............- 348 
342 


Be. Ge... 339 
Schoonmaker Co., A. G 


Schoonmaker, Robert .. 336, 346 

Solar Compounds Corp.......... .. 330 
347 
343 
Sundfelt Equipment 344 
Superior Equipment 346 
348 
Utilities Electric Machinery Co................ 333 
344 
Woodwardt & 330 


Wurth Electric Motor Co 
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How to do a better job 
of feed water regulation 


Swartwout 
FEED WATER 


assure correct water supply | 
to your busy boilers .. . 


A simple dependable system 
emphasizing 3 points that are 
vital to safe operation: 
@ Simplicity of construction 
@ Ruggedly built for severe conditions 


@ Quick acting for utmost safety 


The Swartwout Regulator (generator and valve combination— 
the original thermo-hydraulic unit) is sensitive to slight water 
level changes, protects your boilers from danger of low water, 
costly accidents or damage to expensive equipment. Easily in- 
stalled on any boiler, quickly adjusted to varying conditions. 
The generator, at the drum, is connected only by small flexible 
tubing to the regulating valve placed anywhere in the feed line. 
Write for Bulletin S-20-D giving full information. 
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THE SWARTWOUT COMPANY e 18511 Euclid Ave.. Cleveland 12, Ohio ; 
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GRINNELL 
CONSTANT-SUPPORT 
HANGERS 


CONSTANT SUPPORT OF PIPING IN ALL “HOT” and 
“COLD“ POSITIONS. 


FULL SAFETY FACTOR OF THE SUPPORTED SYSTEM 
IS ALWAYS MAINTAINED. 


NON-RESONANT AND ENERGY ABSORBING. 


MASS PRODUCED FROM STANDARD PRECISION 
PARTS. 


INDIVIDUALLY CALIBRATED FOR EACH SPECIFIC 
INSTALLATION. 


LOAD-ADJUSTMENT FEATURES ARE INCORPORATED 
INTO THE DESIGN. 


3 MODELS MEET ENTIRE RANGE OF LOAD- rhave. 
SPECIFICATIONS. 


RATED CAPACITY OF EACH MODEL VARIES WITH 
THE SIZE OF THE SPRINGS USED. OVERALL DIMEN- 
SIONS OF THE HANGER REMAIN CONSTANT. 


MINIMUM HEADROOM REQUIRED. 


Write for Data Book containing complete details of 
Grinnell Constant-Support Hangers. 


GRINNELL COMPANY, INC. 
Executive Offices: Providence 1, R. I. 
Branch Warehouses 
tanta 2, Ga. Los Angeles 13, Cal. Providence 1, R. I. 
Pharlotte. |. N. C. Minneapolis 15, Minn. St. Louis 10, Mo. 
phicago 9, 11. New York 17,N. Y. St. Paul, Minn. 


leveland 4, L 
Te Sen Francisco 7, Cal whenever PIPING 1S INVOLVED 
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“No scale, no corrosion’”...when 
Permutit controls water quality 


You can speed production at your plant simply by controlling the 
quality of the water you use. It’s the impurities in feedwater that 
cause scaling and corrosion of boilers and steamlines. 


Permutit* removes these impurities before the water enters 
boilers, ———— shutdowns and destruction of equipment. 
World’s largest manufacturers of water conditioning equipment, 
Permutit provides every process for controlling water quality. 


Take no chances . . . keep your boilers “clean as new metal” with 
Permutit equipment. Write about any water problem that you may 
have to The Permutit Company, Dept. A, 330 West 42nd Street, 
New York 18, N. Y. 


PERMUTIT 


Manufacturers of ALL types of water treatment equipment 


PERMUTIT ZEO-KARB* H WATER CONDITIONER removes both 
hardness and bicarbonates from water. Effluent contaits 
no incrustants, is reduced in total solids and alkalinity. 
Alkalinity can be adjusted by mixing effluents from 4 
Zeo-Karb H unit and a sodium zeolite unit. 
*Trademarks Reg. U_ 5. Pat. 0f 
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